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SCIENCE AT WORK 
Wind_at Work for Tomorrow's Planes..cn. 
Paul Bunyan Scissors. os 
Photographing Fuel Combustion... 
Duplicating Former German Dyes S 
Wheel Weaves Television Colors. ..sccnuI16 
Iron Monster Wipes Out Forest. 124 
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[No Time Machine required. All you have to 
do is look around you. The routine worker of 
10 years ago who failed to prepare himself for 
larger responsibilities is a routine worker today. 
But the man who mastered technical or busi- 
ness subjects is collecting substantial rewards. 

You count yourself among the ambitious to- 
day. Prove it-if you expect to find yourself 
among the successful. The proof, of course, 
rests on whether you are taking special training 
that will qualify you for a better position. 


This is the training in which the International 
Correspondence Schools have specialized for 
more than 50 years. I. C.S, Courses cover more 
than 400 technical and commercial subjects. 
You're in a class by yourself . . . study in your 
own home... progress just as fast as your 
ability and ambition permit 

Thousands of successful graduates demon- 
strate that today’s I. C. S. student is tomorrow's 
leader. Mail the coupon today for complete 
information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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“A '40...and just as 


BEAUTIFUL 
AS EVER!” 


SIMONIZ Restores Showroom 
Beauty to Even the Dullest Finish 


Why drive a car that looks its age? 
SIMONIZ the finish and it glistens 
like new again. Bring back the spar- 
kle quickly, safely with Simoniz 
Kleener. Then apply SIMONIZ to pro- 
ct it against damage by gritty mud, 
corrosive airborne chemicals and 
scorching sun rays. For longer last- 
ing beauty . . . for keeping the finish 

parkling clean by wiping with a dry 
cloth. If your car's worth driving, it’s 
worth Simonizing. Get Simoniz and 
SimonizKleener, liquid or paste, today! 
THE SIMONIZ CO., Chicage 16, 
Recognised for over thety yeort et ov. 
Moris on pretervotion 6 fae Faibet 


Sold by grocery, hardwo 
iva, paint, 5 cents 
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‘Three-Way Knife 


New Shop Ideas. 
Tiny Super-engine (Part_I2). 
Repairing Concrete Walks. 
Versatile Microburner 


HOME MECHANICS & HANDICRAFT 


Craftwork Projects of Month. 
Studio-Couch Storage Unit. 
U.S. Revenue Marine Cutter Alert... 
The Workshop Magic Built 

Quilted Vanity Chest 

Rubber-Band Sharpshooter 
Toy Tractor Has Detachable Trailer... 56 
Wading Pool for Back Yard... 
Hot-Dog Roaster i 

Reel from Typewriter Spool. 
Beamed Ceiling Is Built Up. 9 
Toowline Glider eel 
Hooking Power to the Li 
Laying On 
Coffee Pot Keeps Water Clean........ 
Fly Ring Fitted ing Rod. 
Lapped Exterior Plywood 
Necktieless Workshop Club. 

Pipes Insulated with Padding. 
Kraft Paper Useful in Home. 
Rack Keeps Garden Tools Handy. 


RADIO & ELECTRICITY 


Printing by Radio..o..unsn 
Electronic Soap Dispenser. 
Talking on a Beam of Light. 
10-Meter Band_Receiver.. 
Bridge for Condenser Testiny 


News in Electromics...ssssssssusumansnsnel 9S 


Soldering-Iron Heat Guard. 198 
Paper Clips Serve as Contacts....uc.0u19B 
Truck for Welding Equipment ss 9B 
Neon Bulb Checks Appliances. ssssnsnines 99 


Turn Counter Adapted for Lathe.....nssi199 


DEPARTMENTS 


What's Your Ingenuity Quotient?. 
New T00ls ss 
Modern Living 

Keeping the Home Shipshape.........:seu170 


Microwaves make their journey from appa- 
ratus to antenna not by wire, cable, or coaxial 
—but by waveguide. 

Long before the war, Bell Laboratories by 
theory and experiment had proved that o 
metal tube could serve as a pipe-line for the 
transmission of electric waves, even over great 
distances. 

War came, and with it the sudden need 
for a conveyor of the powerful microwave 
pulses of radar. The metal waveguide was 
the answer. Simple, rugged, containing no 
ulation, it would operate unchanged in 
eat or cold. In the radar shown above, which 
kept track of enemy and friendly planes, a 
waveguide conveyed microwave pulses be- 


EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 


tween reflector ond the radar apparatus in 
the pedestal. Bell Laboratories’ engineers 
freely shared their waveguide discoveries with 
war industry. 

Now, by the use of special shapes and 
strategic angles, by putting rods across the 
inside and varying the diameter, waveguides 
can be made to separate waves of different 
lengths. They can slow up waves, hurry them 
along, reflect them, or send them into space 
and funnel them back. Bell Laboratories are 
now developing waveguides to conduct micro- 
wave energy in new radio relay systems, 
capable of carrying hundreds of telephone 
conversations simultaneously with television 
and music programs. 


BELL TELEPHONE LABORATORIES 


LET DEFOE SHOW HOW 


You Cau rifford 
The Very Best 


«are typical of Defoe's ine workmanship. ~~ Fer Pie 
Soc thon Se’ dare, Detes toh bos en bed in design and workmanship 
everything mst be made £0 lok well 0 perform ber~ 


+ in comfort and convenience 


Sectly and t0 give the buyer top value for bis money. 


WHEN you buy Defoe you will acquire a fine heritage 
of beauty and common sense in design brought into 
being by workmen skilled in a traditionally fine craft. And 
remember, Defoe builds homes—the kind that fit naturally 
into any American couple’s scheme of living. No trend to- 
ward freak design has been permitted and there will be no 
compromise materials or construction methods employed. 


| HousiNG pivision I 
| DEFOE SHIPBUILDING COMPANY —Depe. 5-7 
| BAY CITY, MICHIGAN I 
| Pleasesend me the descripcive brochure on the new Defoe | 
| Howes. Enclose is 1 for handling and mailing cons 


| TheFederal Government bas just announced detats af a naton-woideemergency housing 

| Preeres which will mcesitate changes im the original pronram Sorte constuction 

‘f Defoe Homes. The brochure efered in the attached coupon sbow! architect's draw- 

— | ings of several bonses which can be built by the Defoe system. It also explains bow the 
=) Defoe meshed works and pictures some of the unigne features which Defoe will afer. 
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BIK 


WHEN THE ugly clond over Bikini has 
settled, what will have been proved? 
Whether the ships and the animals teth- 

on survive: or succumb, 


but still a weapon for which even- 
tually there will he a defense, sir, as 
there was in the case of the torpedo, the 


, it is not a 
mic destruction. For 
ive simplification of 
dropping one bomb at a time. 
Forgetting, if we ever can, the enor- 
mous international d ms of the 
atom bomb, this -shot thinking is 
frightening. It fails to inch uch im- 
mediate and visible devices as the V-2 
Those who saw this ominous engine 


it rests on the 


I is just the BEGIN) 


VI 
shudder upward from the earth at White 
ls. New Mexico. were plain seared. 
those who sew the thing in the 
safety of a movie theater rified. 

You don't need much imagination to 
picture a thousand Toaded. with 
coiled atoms. which would make a near- 
miss a widespread devastation where 
they struck. A “first line of defense 
would not have much to defend after that 
That is why the scientists who have 
closest to the atom bomb are the 
frightened of men, They know that 


whatever its outcome, is a da 
jon in the painful process of adapt 
the most warlike of animals to the brutal 
agh pea 


Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


New Brush-Backed, Strip-Fed Abrasive 
Wheel Deburrs, Sands Any Surface! 


For sanding in and around the most irregular contours—for de- 
burring parts too large to be tumbled—for removing rust, paint 
and imperfections from wood, plastics, rubber, earthenware and 
metals—the new Sand-O-Flex brush-backed abrasive wheel is 
MOST PRACTICAL, 


The central magazine houses a strip abrasive cartridge, to be fed 
out as needed in front of the eight brushes which “cushion” the 
abrasive, and force it evenly over the most difficult surfaces. The 
lex comes in 3 sizes, and is adaptable to any stationary 
le motor shaft, with speeds up to 1750 RPM. Abrasives 
are available in grits for every need. 


To help speed production in dry, dusty work atmosphere, many 
mills and factories urge workers to chew gum to help relieve dry 
throat. The reason: Because dust causes throat irritation and dry- 
ness—but chewing Wrigley's Spearmint gum helps keep workers’ 
mouths moist and fresh. The result: Reduced work interruptions 
and “time outs” to the drinking fountain. Even when workers’ 
hands are busy, they can refresh as they work “on the job.” And 
the chewing action helps keep workers alert and wide-awake. 


You cam get complete information from the Sand-O-Flex Corporation 
4373 Melrose Ave., Los Angeles 27, California 


“What's he got 
that I haven't got?” | 


LOOK at the successful men 
you know. “What have they 
got” that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 37 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALLE "Se. cee 


LASALLE Extension University 
4 Correspondence Tnatitution 
Dept. 783-R + 417 S. Dearborn + Chicago 5, Ill, 


I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
‘success training in it. 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusiasm, 
and the will to do? Do your personality and 
power of accomplishment ebb and flow —like 
a stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods —yes, even 
your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 
—and to be left unexplored. Now cast aside 
superstition and learn to direct intelligently 


these powers of self. 
Accept this Free Book 


Let the Rosicrucians, an age-old fraternity of think 
ing men and women (not a religion), point out how 
you may fashion life as you wane it—-by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book,""The Mastery of Life.” Address: Scribe EDW. 


“7ée ROSICRUCIANS 


San Jose (AMORC) California 
ieee 
1 Serene 


a it co 
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HOWARD ST. HOUSE, Melrose 76 Massachusetts 


LEARN 


MONEY- 
MAKING 


CARTOONING 


BECOME AN EXPERT ON 


POISONS 


Ni Alves, Princeton University. $3.00, 


[EXAMINE THIS GREAT BOOK FREE—— 3 
2. VAN NOSTRAND, COMPANY, INC. Hl 
| 250'Fourth Avenue, N " 


| Please send me a Yimin 10 | 
Saye ‘il ither tum the Book or nod you | 
1 $3200 slur @ tow conte port 


Nome, 


Building this 
A M. SIGNAL GENERATOR 


with 6 Big Kits 
of Radio Parts | Send You 


Do you want a cood-pay Job ip Radio 
making Radio Shop? Mall Coupon for a 


fou build this 
MEASURING INSTRUMENT 
yourself early In the course—use it for 
ractical Radio work on neighborhood 
Radios to pick up EXTRA spare time 
money! 


Many Beginners Soon Make Good Extra 
Money In Spare Time While Learning 


The day you enroll 1 start sending EXTRA MONEY 


deay-to-erasp, ilustrated lessone—Fi 
with parts 1 send—USE your knowledge t0 


au 
to'vour Own full-time Radio Shop or a wood Radio 
Jobi 


Future for Trained Men is Bright 
In Radio, Tel Electronics 


publict Send for free books now! 
Find Out What N.R.I. Can Do For You 


sil Coupon for Sample Lesson and my $4-pege 
9K Read the detalis about my Course, Read letter 
a ‘elling 


5 
Bont. SGP3, National Radio institute, Pioneer Lome 
Sindy Htodto School, Washington 9, D. 


"My Course Includes 
[ TELEVISION * ELECTRONICS 


NEW peacetime 
production plans 
mean 


BIGGER PAY FOR MACHINISTS 
Master shop work quickly with these books 


study and reference course gives you 
‘on machines ‘and methods you need to a 
in Machine shop Work. Take advantage of the other 
experience as found in books, to solve your prob- 
inerease your eiliciency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


© volumes—2388 pases trations 
(a comand Same suey “Sourse and veforonce library) 


‘This Ubrary of machine shop practice was wr 
Weftte You the bet meted for every tind of acing hog 


Sek cic Cooter ueracioer antes 
i cba tee orien mca at 
ene ern ae a 


: 
S SReat Shai it tai nas mae 


[aa ate seme seenit ertoe—oeey payments, 


| EXAMINATION COUPON 


UY 


~ THIS BIG B 


IF IT'S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 


or previous 
St perme nan 


aentanie Indtocnaemce 


eetng, Opnortuntcien in 


__iranapieenclen 


‘ADAMS BROWN COMPANY, Dept. 267 
Chestnut Hill 67, Massachusetts, U.S.A. 
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WAR BARGAINS in 
LENSES and PRISMS 


NOW! MAKE YOUR 


OWN BINOCULARS! 
Complete Set of LENSES 
‘ond PRISMS from 


Navy's 7X, 50 M« 


Save up to $150.00! 


‘unusual opportu. 
cure a fine set of 
# tremendous 

mia. 


Monocular (3+ a Binocular) in 
‘Components whl 

furnished. All" Lenses “and Prisms are. in excellent con~ 
Sition. Lenses are cemented and have the new low rellection 
Soating. “Complete ‘assembly directions included for either 


tis Condensing Lenses 


2 "Achromatic Lenses for project 
dnt Gines with directior 


piece of Heat Absorbing Gi 


z Postoa 
‘Taio Pisin 45-48 deg., BYA* long, 214 Wide, Mnely 
Shocks Se0d-W Sivéred Prinm (ney & perfect) $2.00 Postoalg 


| EDMUND “SALVAGE CO. 


__P..©. AUDUBON, NEW JERSEY 


Be | = — 
MUSIC Teacher 


LEARN AT HOME FOR LESS THAN 7c ADAY 
it. Your lessons consiet of 
‘delixhtrotly 


tink n 
{880.000 students ae. 


Hite of every parts 

P illustrated Free Hon and Print and Picture Sal 
Favorite Inatrument. U. 8. Seheol of Musle, 87 Brun 
‘wick Bide, New York 10, N.Y. 


eto Diay (Namhe Tuatrument) 
Have you 


Instrument Ingtrument? 


= TWO WORDS "2" HE 
JUST INTOA Ne 
(mavee We BETTER )‘epaio welt |{( WELUTSKINNY MACY Y gur auice ||/MAYBE SHE DID )/ SORRY MAC- 
(G0 INSIDE, < sre Hel (mr auce 1\( fave one But <purl cat HELP 


HERE COMES THAT VurrrLeBov7|| ALICE ANDI \VWirn waey || NOT Now!--vou )rr1F YoukE so 
BIG GORILLA, GUS, WEAKLING! HELPLESS! 


“YoU WEAKLING"HE CALLED ME! ‘OY! ATLAS REALLY BUILDS 
VLL MAKE HIM EAT THOSE \MEN FAST- JUST LOOK AT THOSE 
TWO WORDS! I'LL SEND FOR » MUSCLES! NOW WATCH ME 
CHARLES ATLAS’ FREE BOOK SHOW UP THAT BIG*SHOW OFF" 
AND FIND OUT HOW TO BE A 

REAL HE-MAN/ 


WHAT! You HERE Aon mac, Youre 
AGAIN? SCRAM/ > WONDERFUL! 
BEFORE I- = < 


I can Make YOU a New Man, - 
—in Only 15 Minutes a Day 


HF you (like. Mac) are fed method ell make sou a finer soevimen 


CHARLES ATLAS, Dept. 1G 
115 E. 23¢d Street, New York 10, N.Y. 


hen T dis now-t 
‘Dynamic’ Tension.” of fellows have sed mie 
into." The Worl Wea what 

Perfectly: Dev noe, 

have used this to Siremeah™ 

thousands, of oth. mT 


alive weaklinys into red 
rend THE MIAN. a 
thar Tan dhe fumed fron ‘puny weakling into AUar 


Claeplons, Ie” tells 
Ie Tension’ Does Itt aw Ian do the same 8 
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minutes a dagen whe’ peg your Address "me | ste 


(Bicase’ print ‘or write plainiy) 


ADDRESS. 
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ts, broaden Your hack, All out your treet, Ss O Check here if under 16 for Booklet A. 
Mrmr and logs. ‘hie easy, NATURAT, York 10, W. ¥. om tee 


Tur 
1948 13 


| 


W and Ready for you 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings, and are bigker successes in business and 
public fife. Opportunities NOW greater than ever before. 
Eend for our Catalog. 


| ARTS and SCIENCES 
12 Philosophy; Edueation; Letters; Public Health; 


‘Jurispradence: Psychology Sociology; - Pa 
Ghemistry: Plastics: Geology: Polltieal Setence’” Theology’ 


auuiep’s 1946 
CATALOG \ 222s 


RB. ENGINEERING 
Corrs, "auiteetical Civ Maghatsony, DEMUaS: Are: 
Het Bein Aarts, Ghia Bisset atone: 
lectronte fepelies tie Retrigeratons and Air CondiGoning fatigineering, 
LAW 
Complete Proteasional Taw Course includes, 20, Hornbookt 


Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 


STUDY at HOME’ 


Baines You LATEST, finest values in Radio! 
New receivers, phono-fadios, Ham gear, parts, 
tubes, kits, code apparatus, tools, books, test 
instruments, public address—all types of equip. 
ment. Over 10,000 items. Leading makes. Guar+ 
anteed quality. Fastest service from the world’s 
largest and most complete stocks under one 
roof, Send for your free copy of Allied’s new 
1946 Buying Guide now. Save time and money. 


CZ PPRyS 
fear Ca 
Sed 


“HELPFUL RADIO sooxs | Blow 3 zene. optaee paste more, approves Vorwaa Zrale- 
[ig sire A ot We 37182, 20 Vaiparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 
ary Hala 


Baking In one of Americas high Todustries to wagon 
Neary a i 


Be An ARTIST! 


Trained Artists are Capable of Earn- 
ing $40, $60, $75 2 Week 


1 Ww. 
Chicoge 7, IMin 


\ ——— 
1 (Send FREE 1946 CATALOG 
1 OD Send...... Books Calculator No. 
H Gxteattar Now: [8-—~enetoned 
H MARWIRETON SoHOQU QF A 
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Me 


INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. ~ 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


Patents Registered Patent Attorne: 


62-G Adams Building, W: 
Trademarks 
Copyrights 


Registered Patent Attorneys 


CLARENCE A. O'BRIEN 
&% HARVEY B. JACOBSON 


62-G Adams Building + Washington 4, D.C. 


s 
CLARENCE A. O'BRIEN & HARVEY B.JACOBSON 
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BUILDING MORE PLANES 
means building BETTER planes 
that cost LESS 


Boa why Piper continues to lead 
in value, safety and economy. Ask 
your Piper Cub Dealer for a free flight 
demonstration in one of the new Pi 
Cubs. Get full information from him 
about the free flying course given with 
the purchase of every new Piper Cub. 


HERE ARE 3 FINE AVIATION 
BOOKS FOR 


Your 
Library! 


Thousands of requests are pouring in for this 
latest Piper book on current models and for these 
new editions of two already famous books, off 
the press just a few weeks ago: 
7, Piper Cub Brochure. Brand new! Beautiful 
* full-color airplane illustrations, suitable for 
framing. Complete specifications of Piper Cubs. 
2D, tHow to Fly" Book, Takes you on a typical 
* flying lesson with 53 step-by-step photos 
and descriptions. Many other interesting facts. 
B, ‘'Whet Your Town Needs” Book, Will help 
you plan an inexpensive landing area now. 
Get these books from your Piper Cub Dealer 
now. Or, if you prefer, send us 10c per book or 
25c for all three. Use stamps or coins. Specify 
which books you desire. Write Depe. PS76. 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA. 
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PSM in a Prison Camp 


Sir: 
For about 10 years I was a subscriber to 
your fine magazine and very much enjoyed 
reading it... . Then the Japs came and 
ended our happiness. Also, the reading of 
Popular Science Monthly. The last “issue 
I got was that of January 1942, but I had 
to destroy I was afraid the Japs would 
ind have a look at the articles about 
American war production. 

In June 1942 I was interned as a civilian 
and put in jail under strong guard, But after 
three or four months I was lucky enough 
to get a chance to smuggle a letter out of 
camp to my wife, still free at that time. 
T asked her to send me six issues of Popular 
Science, bound in one volume. She did so— 
and it was not easy to slip it past the Jap 
guard, But again I was lucky; I got my 
book and managed to hide it for more than 
a year. 

‘Sometimes I slept on it, using it for a pil- 
low. Once, during an inspection, I slipped 
it into a pillow case and hung it on the line 
with some wet laundry. The Japs didn’t find 
it. But, in moving from one camp to another, 
my book was finally discovered and I was 
punished for having it in my possession. 
A Jap guard hit me very hard. 

For more than a year we had had it, and 
I assure you we really read it . . . it was 
like an oasis in the desert and for hundreds 
of internees it provided a most welcome 
diversion. . . . We even copied many of 
the articles in very fine writing on cigarette 
paper, which was easy to hide... . A lot 
of the articles were subjects for meetings 
of eight to 10 internees at a time. We dis- 
cussed the material and talked of experi- 
ences of our own that had bearing on the 
subject matter. For the youngsters this was 
very educational . . . and the older men 
enjoyed it. 

I hope that I soon may be able to be a 
subscriber again, perhaps next year. Now 
it is impossible, because I lost everything 
and there are so many things to buy and 


INVENTORS 


. T.. Rules of Practice of U. S. Patent 
Office advises—unless the inventor is quali- 
fied to handle suck matters~that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. 


in patent practice, we believe, enables us 


Our long and varied experience 


readily to understand inventors’ disclosures, 
to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 
ner as to present clearly the novel features. 


Patent Laws Favor the Inventor 
Who Acts Promptly 


Remember, the details of your invention 
do not have to be 100% perfect before you 


can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
If our Report is 
favorable, this report of the patentability 


gard to your invention. 


of your device shows that your chances 


‘of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property,” free to be made, used and sold by 
anyone, or it may be patented by some other 
person. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-8 Atlantic Building, Washington 4, D. C. 


po Sie eens el hes et eres 4 
e i HeMORAO Ws BERMAN & DAVIDSON ' 
gistered Patent Attorne; 1 
COPYRIGHTS ' 142-4 s Atte Building. Washington 4. D. C. 
4 Send’ me further particulars on how to protect my invention and ! 
PATENTS 1) “Invention Record” form ot once. I understand that this request 4 
1 does not obligate me. 1 
TRADE MARKS V Name. ' 
1 Adres Y 
e 1 = ' 
L oe. State. 1 
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Insulate against 
wear with 


PYROIL 


Pyroil insulates your motor against wear due 
to friction by providing a constant film of 
lubrication on cylinder walls. This same film 
prevents rust and corrosion. When you step 
on the starter, there is no heavy’ batter: 
drain to overcome metal-to-metal contact. 
For better driving and for extra motor life, 
ask your gas station attendant to add Pyroil 
A to your gasoline and Pyroil B to your 
crankcase. 


PYROIL FOR AIRCRAFT ENGINES 
Use Aircraft Pyroit B for lubricating oil, 
ireraft Pyroil A for gasolin 
Manufactured ond Guaranteed by Pyroil Company, 
W.V. Kidder, Founder, 149 Main Street, LaCrosse, Wis. 


poco ---------- 


PYROIL COMPANY 
149 Main Street, LaCrosse, Wisconsin 


I want my car to last and run properly. 
tell me more about Pyroil and how f ean accom- 
plish this for me. 


Name. 
Address. 
City or Town. 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the Pyroil 
Company. Picture of 
Jerry, sent on request. 
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| the windshield. 


do that a subscription to Popular Science 
for the present is too luxurious for me. . . 

L. Uncen 
Batavia, Java, N.E.L. 


In gratitude for Reader Unger’s loyalty 
and with deep regret that it cost him a 
beating, he has been sent a subscription 
to PSM. 


Drivers on Driving 


cis for writing that splendid article, “! 
to Drive and Stay Ali and to PSM for 
presenting it so interestingly and inviting 
yone to quote or reprint the material at 


ent . . . The greatest little safety 
ce in the world lies right under our hats. 
use it! 

Awxprew VENA 
Philadelphia, Pa. 


. It was an effective, sound and very 
complete treatment of the subject, and 
should do a tremendous amount of good in 
the stepped-up campaign to meet the post- 
war threat of traffic accident: 

Jack Hornen 
Director of News 


National Safety Council 
Chicago, Il, 


Sir: 

Your article . . . was read with much 
interest and deserves a great deal of serious 
thought. . . . However, the article over- 
looked one very important item and that is 
Regardless of how many 
times the windshield is cleaned, particularly 
in bad weather or even during the bug 
season, it is almost impossible to keep it 
clean for any length of time. 

The only solution is a windshield washer 
operated in connection with the vacuum 
wiper. This is now standard equipment on 
the '46 Buick and Cadillac, but. . . it should 
be a compulsory item, just as shatterproof 
glass is today in a good many states... . 

Jack SyLvia 


San Francisco, Cal. 


PSM’s article on safe driving caused wide 
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AUDELS SARUENTERS & BUILDERS 


un Seen ad Ma stant on tor 
Gaypenters, Jolners,, Dullders, imechanios and all woodworkers. @ 
{ols.s 1600 pages, 8700 illustrations, exible covers. Pocket size. 
‘Back! volume sold separately $1.90 a'vol- 


AUDELS AUTOMOBILE GUIDE. ..... 
‘A practical aut ready reference book for auto mechasice 

en, eberators owners. Bupiains theory, construction a servic 
ng ‘of 'motern motor ears, trucks, buses de auto type Diesel ea 
iibed Teli paces, Gly Mestre "93° chapters todexed. 
‘Standard book Yor niechanles. New duld drive covered. 
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GUIDES ir 


IG DIAGRAMS... 


‘Olves practical facta on wiring 


Tow twice soparaiay for 
agitmne Weasite £4 ~AN AUDEL GUIDE IS A GOOD FRIEND! 


IRIN 


Eales of set 
iy adorsed Pocket Compan 

EAI MI Use the brains and experience of others in these Guides of the 

ups tae &sT FITTERS Trodes. Save time and money with right methods, short cuts 

ares lobor saving ideas, CHECK NOW! You can look over any Audel 


aaee in your home, Start the Easy Payments if satisfied, 
eCUT HEREsee=ems 


Dita. bed 
AUDEND ee ees I 
aaa wees iMAIL ORDER 


Please mail me for 7 days’ free examination the books 

B marked (X) below. I a ‘to mail $1 in 7 ‘on each 

book or set ordered, and to further mail $10 month on each 
book or set ordered until I have paid purchase price. 

1 If 1 am not satisfied with Guides I will return them. 


DAudels OIL BURNER GUIDE. 
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AUDELS S WELDERS GUIDE. 


ation & mans 
Barina ‘er al ‘st mechanice: rr 400 ages, illustrated. Covers all 
‘ectrie snd acetylene welding including airplane work 


AUDEL, Publishers, 49 W. 23 St. N.¥.10 


LTS, home training 
qualifies you for better jobs. 


THOUSANDS OF JOB OPPORTUNITIES! 


@ In coming years no other field will offer more 
opportunities for ambitious trained men than 
heavy construction. Highways, dans, 

factories will be built! Agriculture, trans} 
industry, shipping will forge ahead! 

there is building and construction, diesels, tractors 
and heavy equipment will be used. Experts say 
thousands of new men will be needed to service, 
repair and operate this equipment. I.T.S. hom 
training prepares you for these important jobs. 


Better Jobs go to Trained Men 


1.7.8. home training ean help you to 


jounderstand course. 


TRAIN 
AT HOME! | 


AN SPARE TIME 


AVAILABLE 


‘Troipment: Easy to master while on yout 
present job 

FREE PLACEMENT SERVICE 
Qualified 17.8. 

placement service, 


SERVICE 


TERSTATE TRAINING 
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and favorable comment but regrettably 
failed to prevent April's toll of highway 
fatalities from rising to 2,650 (according to 
the National Safety Council). This was an 
increase of 45 percent over the total for 
April, 1945, and slightly higher even than 
the toll of April in the grim ycar 1941, which 
sct a fatality record. 


Bouquet 


Sir: 

You were telling how hard PSM is hit by 
the paper shortage... . Do not worry, if 
the book were printed on seratch paper we 

ley would read every 


Vi 
word of it 
When better books are in print, PSM will 
print them 
Lanpen J. Francs 
Valley, Minn. 


Spring 


PSM. still harassed by the continuing 
paper shortage but thankful that part of 
each issue can he printed on good paper, 
gratefully takes a bow 


Voice from the Wilderness 


Sir: 

Tam at the moment in the wilds of Burma 
but sometimes contrive to make a trip into 
Calcutta, where I make an immediate search 
native book stalls for copies of Pop- 
nce. Sometimes I manage to pro- 
cure a copy that is only a couple of months 
old and this pleases me greatly. Recently I 
obtained your Jan, 1946 issue and I liked 
it immensely. but it contained a very grave 
error! .. . You show a photo of the nose of 
ircraft and the printed matter reads: 
British transport, the Arado 232B, was 
arly used in the war to carry tanks and 
big guns; it utilizes 23 wheels to bear its 
tremendous load. 

. .. The machine in question is the Ger- 
B and developed early in 
_.. The Arado is another and entirely 
different German aircraft. . . . 

F/S Roxacp Fanniroxnp 
Pilot, RAF 
Southeast Asia Air Forces 


Flight Sergeant Farrimond is right on one 
count: the Arado is a German plane, appar- 
ently captured. But he incorrectly identified 
the big transport; it was not a ME-323B, 
which had 10 wheels, six engines. 


LET ME TRAIN YOU 


fe = FULL RADIO SET 


for SIMPLIFIED INSTRUCTION — PRACTICE & TESTING 


MAKE GOOD MONEY IN 
a Business of Your Own 
...or a Good Radio Je, 


The offer I n 


4 Radio-Electronician 


Read What Graduate Says 
“One Job Nets About $26.00 


DON'T PUT IT OFF! 


Age... 


MAIL COUPON AT ONCE! = a 
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Quickly! Easily! Pleasantly 
=in 10 minutes @ dey in your own home 


“The World's greatest molder of me 


you in these five complete book-courses (value $5 each) 


1, How YOU Can Build @ Mighty ARM! 


2. How YOU Can Build 
@ Mighty CHEST! 
Leo Merote Ch 


@ FF 


REX FERRIS, 
Kivien, “3s Sie 
gmeeveryining 
3. How You can olacaeall 

Build @ Mighty BACK! 


‘BOOK WITH PHOTOS OF FAMOUS STRONG MEX 
MAIL COUPON NOW 


FREE 


Get tuto Good Paying 
AUTO BODY rz FENDER WORK 
ells See! ie 

NYY y 
BS aa cane 


igmesstudy’ train nucombinea ith 
WRITE 
FACTS or 


You sound, 


wendy Sreigte © ° UTILITIES E EniWCERING INSTITUTE 


X, CHICAGO 14, ILLINOIS. 


ELECTRICAL TRAINING 


‘Write for catalog. 


ELECTRICAL SCHOOL 
7612 Takoma Ave., Wash. 12, D.C. 


BLISS 


Shall. Used in leading oie 
SPEEDWRITING, Dest. 


“ELECTRICAL ENGINEER! 


civit ere “Witte for free Seat 
o6, 85 W. 42 St, N.Y. 10, N. 


RAI. 


Free Book eed 


MOUNT BIRDS, ANIMALS, FISH 


AL 142 MEN: ah FREE | \ 
E ak 


how readily YOU can train at 


home for BIGGER EARNINGS 
in 


FREE KIT PACKET SHOWS HOW YOU 
CAN GET LOTS OF ''LEARN-BY- 
DOING” RADIO EXPERIENCE AT HOME 
FROM DEFOREST’S THRILLING RADIO 


Now—you can see for yourself why DeForest's Train- 
ing does such a grand job of preparing men for a bright 
future in one of America’s most promising opportunity 
fields—Radio and EI coupon below 


3 for your free “Kit Packet’ 
EXPERIMENTS “Victory For You” that has he 
Packatshonshowyoucanet wal 

any naa partafure 


brill adi Circuits that work 
With Photo Electrie Cell" Magic™, 
Fewer. Hao Telephone 
niet Bee how you Ret et 
ive you the practlcal Radio experience 


ped 

good pay jobs. You'll be surpri at t 

ahead of FM Radio, Aviation Radio, Broadcast 

a profitable Business of Your Own, Motion 
Equipm 


DeFOREST'S PROVIDES ALL 
‘3 HOME TRAINING AIDS 


; mploy 
In tin. vate Madio-Rleecoate im that has helped so many men to get 
te j | started in the Radio-Electronic field. 


DEFOREST'S TRAINING INCLUDES INSTRUC- 
TION IN MOTION PICTURE SOUND EQUIP. 
MENT, FM-RADIO AND TELEVISION... 
RESIDENTIAL TRAINING IN OUR MODERN 
CHICAGO LABORATORIES ALSO AVAILABLE 
ASK US FOR INFORMATION! 


TRAINING, INC. 


CHICAGO 14, KLINOTS | 


PATENT 
PROTECTION 


FOR INVENTORS 


The Constitution of the United States 
provides that 

“Congress shall have power . . . to pro- 
mote the progress of science and useful arts, 
by securing for limited times to . . . inventors 
the exclusive right to their . .. discoveries.” 


A PATENT IS A VALUABLE RIGHT 


On the basis of the constitutional, provi- 
sion Congress has established a system un- 
der which inventors may secure the exclu- 
sive right to prevent the unauthorized use, 
manufacture and sale of their inventions for 
periods of seventeen years. The inventor 
secures this protection by obtaining a pat- 
ent from the United States Patent Office. 

The United States Patent Office recom- 
mends in its Rules of Practice that “an ap- 
plicant is advised, unless familiar with such 
matters to employ a competent registered 
patent attorney of registered patent agent, 
as the value of patents depends largely 
upon the skillful preparation of the speci- 
fications and claims.” 

The United States Supreme Court has 
high - lighted the same thought in this 
language: 

“The specification and claims of a pat- 


‘The field of Landscape Gardening 
offers wousual opportunities for 
sed men... greatly augmented 
huge home-building and 
‘modernizing program ahead. We 


by @ 


training during your spare time . 
aadapeed to your regional conditions. 
[APPROVED for VETIRANS 


BE YOUR OWN BOSS 


'A graduate sayy "l fished. the There ate many employment oppor 
‘oune abou fw months ago and ranides a this rofiable, uncrowded 
teow [average about $2.0 pt hout field or you can eal sar your own 
fet fot my ame” usin, Write ea 

Service from Coast fo Coost 
NATIONAL LANDSCAPE INSTITUTE 
DEPARTMENT PS 756 SOUTH BROADWAY — LOS ANGELES 14 


Healthful, pleoton! outdoor 
work ia an uncrowded Fld, 


—PHOTOGRAPHY— 


‘Whether you are interested In photography 
for fun or as a career—get the facts as to how 
Americ ‘best equipped school can 
quality in leisure time thru 
Suiccess-proved home study courses. Also resi- 
Write for full details, 

E OF PHOTOGRAPHY, Dept. 5, 
‘New York 1, N. ¥. (Founded 1910) 
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LEARN 


MASTE 
MECHA 


MACH 
AL OR 


T 


‘Milling Machines, SI 


ent, particularly if the invention be at all 
complicated, constitute one of the most 
difficult legal instruments to draw with 
accuracy... .” 

Victor J. Evans & Co., established in 1898, 
has a staff of experienced registered patent 
attorneys, available represent inventors 
in the preparation and prosecution of their 
cases before the Patent Office. Detailed 
information and the steps to be taken in 
obtaining patent protection will be fur- 


Expert training on Lath 
Grinders, ete.—Mechanicai Drafting, Blueprint Read- 
ing. and’ Designing. Allied shops are completely 
equipped and modern, Approved for G. I, Training 
Days, Evenings, 
ALLIED SCHOOL OF MECHANICAL TRADES 
1332 South Michigan Avenue @ Chicago 5, Illinois 


DO YOU Z2== 


Seas profession of Your 
own? Then become » foot 
Serreetiomist. Earnie, 
run as high as $50.-$100. weekly after s few weeks home training 

nished upon request. “hot. medical of chiropody—easy terms, no further capital 
Raid ce a te eee | needed. no goods to buy. Sist year. Write for free booklet, 


Be tit thal 
VICTOR J | Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 
Eva NS & UO. 


! 
! 
! 
| 
REGISTERED PATENT ATTORNEY = | 
| 
| 
! 
! 
! 


"fot ahaded writing 


140-H Merlin Building, Washington 6, D.C. 


Please forward to me detailed information regarding 
procedure to obtain Patent Protection. one 
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PATENTS © TRADE MARKS © 


ADDRESS A. 1. G. A. Inc NOEL, MO. 
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“EVEN BETTER THAN I HAD!” 


0: course, the I. C. S. Course which Bill is study- 
ing has it all over the one the Boss completed. 
1. C. S. texts constantly are revised in response to 
student questions and reactions . . . brought up 
to date on technical advances. 

Today's texts embody the experience of more 
than 54 years, the expenditure of nearly six 
million dollars. This is the reservoir of Vocational 
Training knowledge from which every student 
draws his personalized instruction. 

1.C.$. graduates, including many employers, 
will tell you how good I.C.S. Courses were in 
their day. But current texts, they find, are better. 

Employers have a very real interest in 1.C.S. 
This famous educational system regularly reports 
the progress of its students to the men for whom 
they're working. And it regularly receives letters 
expressing keen appreciation for this servic 

1. C. S. training goes on record with these exec- 
utives — counts in your record. Join the “coming” 
men! Mail the coupon for your own information 
as thousands of now successful men did for theirs. 
Possibly your own employer was one of them. 


G Palo and Paper Baking 
Civil Engineering, Arehiteo- 
ural and Mining Ge 


Present Position 


Length of Service in World War II 
m to International Corrergondence Setcols Canadien, Lid. Montreal, Canada, 
residints tend Coupon te EG: Be 31 Ringveay, Lenton, W. 2, Bnland- 
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HOME AND 


INDUSTRIAL AP p LIANCES 


MODERN SERVICE-REPAIR 

AND INSTALLATION WORK 
rattient Shop training Sa" real apps 
ences. including "was 


Under trained instruct 
ACTUAL SHOP TRAINING ON APPLIANCES. 


RUSH COUPON FOR FULL DETAILS 


LD EST 
SCHOOL 
Most 

COMPLETE 

TRAINING 
COURSE 
OF ITS KIND 


APPLIANCE TRAINING SENODL. Dept. »23, 


.- to go to College? 
or to —_ a Profession? 
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Learn to Repair 


ELECTRIC 
APPLIANCES 


Pondence and security with a business of 
TODAY fn own. Our practical easy-to-learn home 
for course teaches you, during your spare time, 
FREE jo to repair washing machines, vacuum 
cleaners, electric ranges, lamps, motors) 
house wiring, Also how to getstarted 


rite today for FREE BOOKLET, 


irons, etc., and 
con little expital. 
No obligation. 
PACIFIC TRAINING SCHOOL 
7217 S. Broadway, Dept.$-7,Los Angeles 3 


“iegawr” AUTO REPAIR JOB 


Look up make, model, job in MoToR’s AUTO REPAIR 
MANUAL—and to to work! Complete gulde for every model 
Built since 1025, 764° maxes: 1000 tiustrations: 430 
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Depts, Desk 2M, 873 Madison Aves, New York 23, N.Y. 


LEARN MEAT CUTTING 


At Home—In Spare 


“i 
Bent. aur, 


CHANITE SELF_WELOING FLUX. 
Etécratc HEATING ELEME 


stoves & ote, Guarantee 
ie ies mie) 


¢Suth Man, Fort Werth 8, Taxa Texas 


What Every Mason Wants 


‘e have Important Masonic books for 
Lodge, Chapter, Commandery, 
bea Rite, and Shrine. 
(OUR RITUALS ARE USED THE WORLD. OVER 
tree cation of Soaks nd tual or 
Siante of Pvthins. Knights of Clam 
ERA ‘A. COOK, Publisher, ‘Chicoge 


Frep ieee FUTURE How 


Get Ready QUICK- iri 1 of these 
2 Opportunity Fields! 


ELECTRICITY inits Many Brariches... cs RADIO -ELECTRONICS 

Electricity is a permanent necessity in war or ‘now, even greater growth ahead. Prepare for 

peace. Be ready for the opportunities in such real Radio career. Learn construction, 

branches as Power Plant Work, Motors, Arm- big, Gre trouble-shooting on Radio Receivers, Public 

gure, Winding, Industrial and ‘Howse Wiring, Fi ‘Address Systems, Sound Picture Units, FM, Photo 
jaintenance, etc., with COYNE shop training. "School: Cells, Television—the practical COVNE way. 


“LEARN- BY-DOING”IN A FEW WEEKS 


{Conditions today are diferent. Many “one-oneration’jobe that pald well 


ict 
today and tomorrow. Til finance most 


your 
TRAIN ON ACTUAL EQUIPMENT! 


‘Learn-| "* method gives you practical experience 

eequlpmicnt, Wok bY gorreaperence: Dat actial shop work. You 

rained right here in the Coyne shops, that has been training men 
‘and young men for over 47 years. 


START NOW—PAY LATER! LIFETIME JOB SERVICE 
back “TO COYNE GRADUATES 


eIped thousands. First Ftrain food job and 
joss desaie: Stany cara ea ae po ip geting 


slope or ont 
rm ray co urls 
me—TODAt 


“INDUSTRIAL ELECTRONICS [y 


and Electric Refrigeration 
With Either Course 


TOELECTRICITY O RADIO-ELECTRONICS 
| CiSend special G.1. Bulletin O Physical disability 


COYN E Sean oh SCHOOL {+>"=- 


500 So. Paulina Street, Dept. B6-73H, CHICAGO 12, ILL. 
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SO IT NEEDS 


FIXING 


By S. T. CHRISTENSEN 
the “Fix-it Man” 
a YELL, I guess I'm the fellow to see, for situation quickly adjusted itself and many re- 


T've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps. 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years, Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charze? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job, The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers " 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You Are Am 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 
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repairman, Operate from-your garage. basement. vacant store, etc, Work 
‘many hours as you wish—the home appliance repairman is his own boss, 
profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour, Don't gamble 
with your future—learn a trade that will always support you, Remember, 
as long as electrical appliances are used, there will be a need for electrics 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
ome appliance repairman. It does not matter if you have not had a great 
eal of schooling or had previous experience along these lin TLL 
EACH YOU. Age should be no barrier—nor should any minor physical 


ree New Course Tells All 


Profusely illustrated, yur new course shows you in simple, eay to under- 
stand language and drawings how to make each repair on refrigerators, 
Vacuum cleaners, washing machines, motors, Explains and gives you 
4 working knowledge of electricity, welding. nickel plating, ete, Shows you 
how to build the power tocls you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is 80 low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 
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chanleally ‘minded man can ‘ago. "Want to. ta 
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Mave receives your Course Know that this is just exact coat of the course 
fn Appliance Repairing and T 1 have been Ieokine — ““Henty'S. Lee, Wanhinw- 
just aay 1 am well Dlessed for ever since Topened up ton. D.C 
e. Tam only sorry my Pix-It shop. I must 
jot have said Course admit that you told’ the 
truth when you eaid. that 
1 contains “quite a Bit 
Tourse T would not part with more information than T 
"Charles Schwart. Hamil- bargained for. — P. J. 
ton, Obie, Bret, Sebring. Ohio Brockton, Mass 
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$3.00, Money back if not satisfied. 
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© I. C. S, Courses, paid for by the Government, are 
now available to honorably discharged World War IT 
Veterans. And the Government's investment in your 
training will NOT be deducted from any future bonus. 
@ Get started now on your studies for success in 
you can do this 


business or industry! With I. C 
in your spare time while holding down a job! 
You're in a class by yourself. There's no one to 


hold you back . . . you progress just as fast as your 
abilities and ambition permit! 

© Courses cover more than 400 commercial and 
technical subjects—many listed below. Check the 
subject that interests you—or write it in. We'll 
send you full information on the Course—and com- 
plete instructions on how to enroll with us under 
the G.I. Bill of Rights. Act now! 
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INVENTORS 


‘The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S, Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
Washington 1, D.C. 


RANDOLPH & BEAVERS 
905-1 Columbian Bldg., Washington 
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ARTISTS MAKE MONEY 
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We quote the lowest market, prices, No change for locating 


NEW, malled POST-PREE, 
SEARCHLIGHT BOOK CENTRE 
22 East 17th Street ww York City 


Modernize Your Gun! Improve Your Sore! 
breakable: 20, I 


SPORTS, INC.,(Mfrs.)5501 Broadway, Dept $-7, Chicago 40, lI 


WHICH OF THESE Cfgéceanaitéy 
INTERESTS Z/avc MOST ? 


e Secretary 
odie Operating & Sere 
"reining 


rophical 


Surve 
Drafting 


Contracting 


THINK! LOOK FORWARD! 


Business is making big, new plans 
‘Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged ‘in the work you like best, start training now for quicker promotion, 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


Invest part of your spare time in more rapid progress. Start training now, in 
spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past forty-nine 
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to the list above. Pick one 
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est you. Then check the cou- 
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0 be repaid at $. Per mo 


DOUGLAS MAGICLAND, 
Adept. s. Dallas 1, Texas 
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START YOUR OWN 
REFRIGERATOR 
REPAIR SHOP! 


START | Learn to install and repair all ypes of REFRIG- | 
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ment. You can ‘own shop with as Liedle 

P 
as $50 wi apres w. Our 
Practical, shop-tested home-training prepares you 
quickly: and easily during your spare time, for a 
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able industry. Send for FREE BOOKLET today. 
No obligation, 


MECHANICS TRAINING SCHOOL 
7217 5. Broodway, De Los Angeles 3 
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INSTITUTE OF AMERICAN INVENTORS 
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OFFERS LOW COST 
LIFE INSURANCE 


Postal Life offers $2000. in Protection for $1.78 
monthly (age 21). Other Ages in Proportion 


THIS PREMIUM HALF PERMANENT RATE 


NEW YORK, Saturday. Postal Life of New York, unique 
among the important Old Line, Legal Reserve Life Insurance 
Companies, is again offering ‘this special modified policy, 
already owned by thousands of American families, You pay 
half the permanent rate until the Sth year; as little as 89¢ 
‘Per $1000.00 of Solid Protection at age 21. You pay only $1.13 
er $1000, at 30; $1.56 monthly at 40; proportionate amounts 
at other ages. At these low rates, $1300, is the minimum 
amount that can be offered, 


For your convenience we print below a coupon form that 
fan be clipped out and sent to Postal Life in New York, Full 
here 


information, rates, etc., will be sent to you promptly. 
is no obligation to buy but we advise immedi 
Insurance is vital to your future and your fa 
Postal Life Insurance Company, $11 Fifth 
York 17, New York, 


ostal Life Insurance Company 
511 Fifth Ave., Dept. M-596, New York 17, N.Y. 


Mail me complete information about your 
low-cost Modified ""4"" Policy at my age. 
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Date of Birth, 


Include Postal’ Zone, if any 
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THE INVENTION REPORTER | 
11106 South Longwood Drive 


CARL MILLER, Registered Patent Attorney 


Don’t Buy Apparatus - 
BUY GOOD HEARING! 
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"THE MAICO COMPANY, INC. 

Dept. 707 Malco Building Minneapolis 1, Minn. 


Say You Saw It 
In Popular Science 


* GET ON “UNCLE SAM'S” PAYROLL * 


$1506 TO $2650 FIRST YEAR 


Veterans Get Special Preference 


Railway Postal Clerks—Mail Carriers—Mail 
Clerks—Patrol Inspectors—Storekeeper ® 
Gaugers—Positions at Washington. D. < 

—Ete. Mail Coupon immediately— 


32-Page Civil Service Book—FREE .” 
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Gentlemen: Rs 
Government. bie 
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REFRIGERATION 
AIR CONDITIONING 


BECOME A 
SERVICE 
EXPERT 


Ger THs COMPREHENSIVE, PRACTICAL 
KNOWLEDGE of Plastics —materials, designing, 
molding, fabricating, laminating, testing, etc. 
Plastics Instieute’s course can be of great value to 
you in obtaining the kind of a position you want 
in this growing industry. Send for free booklet now! 

‘Approved for Veterans 


INDUSTRIES TECHNICAL INSTITUTE 


NEW YORK  CHICAGO-—sLOS: ANGELES 
122 out 42nd St. 221'N.LaSalle St, 1601 S. Western A 


| pg PUASTICS INDUSTRIES TECHNICAL INSTITUTE 
Dept. PS6-7, 1601 5. Western Ave., Los Angeles 6, Calif. 
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Refrigeration without Ice or Electricity. 
Instructions, 25c. 
|. COVINGTON, KY. 


GROBAN SUPPLY CO. 
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SPRINGER'S 
286 Sen Froncisco Street 
EL PASO, TEXAS 
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Home Model 
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Well DISTRIBUTING COMPANY 


6 soUTH KEDZIE AVENUE - CHICAGO 12, ILLINOIS! 


thee HELICOPTER 


Looms big in tomorrow's transportation problems. The 
American Helicopter Association, founded. to. further 
Helleopter nd promote Hell- 
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“Double” jackpot 
payout to the 


Take 


application, 
AMERICAN HELICOPTER ASSOCIATION 


Dept. PS7, Suite 923, 600 5, Michigan Ave., Chicago 5, Il. 
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1 Will Train You 
Until You Get « 


6000 PAY JOB 

‘ad 11 torah al ind all equipment when you 
BLT Wrlic'goday’ tor vital facts "and 
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YouR ELroratt DRILL 
Has 100 Other Uses 


1L. for Wood and Metal Sawing. 2. for Metal Shearing. 
3. for Rivating-Chiseling and Drilling holes in concrete. 
Write for illustrated circular 25 


KosAx, P.0. BOX 3044, DALLAS, TEXAS 


METALLIZE BABY SHOES 
Learn this easy, money making business from nationally 
Fecomnited conaultans, Small investment: perpetual market 
Forties deta, write Joupi, Br Kushner, Bo. Che Metal 
Dnishing Consultant, Stroudsburg, Penniyivanls, RD, 


OTTAWA TRACTOR SAW 


Sa 

y 350 CUTS PER MINUTE 
Make money eawing wood. Use Ottawa—fastest cutting. Cats 
large, small loga easiest way. Fells trees. One man operstes. 
‘Thousands in use, Built tolast with heavy, stiff saw blade. Pos- 
itive safety clutch control: uses power take-off any tractor. 
OTTAWA MFG. CO., D701 Forest Ave., Ottawa, Kan. 
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Addcenses of Three Guaranteed Suppliers nearest you, 


Problems Worked Out and Questons Answered by Experi= 


++ Agriculture, Carpentry. Geography, History, Languages, 
Translations, Music, Photography, Sports, and Welding 


Our Large Staff of Advisors and Engineers at Your Service 


Immediate Low Cost Estimates Free 
of Charge & Without any Obligation 


WRITE, GIVING COMPLETE DETAILS 


Information Research Institute 
Three Concord Road Pittsburgh 21, Penna. 
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Developed during the war, Loran projects long-distance radio beams to guide ships on lanes charted by radio-electronics 


“highway signposts” 


for the seas and skies! 


No longer will ships 
to calculate their positions 
ing” the sun or stars, as 
1 vessels. 


Now Loran pr 
of roud map for the sea and ai y 
or night, and in almost any kind of 
weather. 


With Loran, I 


far as 700 to 1400 miles offshore in 
the densest fog can determine their 
positions with uncanny accuracy. 


‘Trial installations of Loran are being 
conducted on both the Atlantic and 
Pacific by Radiomarine Corporation 
of America—a service of RCA. 
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‘The same scientists and engineers 
at RCA Laboratories who were largely 
responsible for the development and 
refinement of Loran also devote their 
skills and knowledge to every RCA 
product. 


This never-ene 
Laboratories is y 
when you buy 


anything bearing 
the RCA monogram you are getting 
one of the finest instruments of its 
kind science has yet achieved. 


Radio Corporation of America, RCA Build 
ing, Radio City, New York 20. Listen wo 
‘The RCA Victor Show, Sundays, 2:00 p.m, 
Eastern Daylight Time, NBC Network. 
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Loran (short for LOng RAnge 


to 400 miles apart send o1 
pulses to a Loran receiver 0 
shipboard like the one shown 
above. It then translates the 

into the ship's exact positio 


RADIO CORPORATION of AMERICA 


Bull’s-Eye for an A-Bomb 
Painted a flaming red for high visibility, 
the 30-year-old U.S. S. Nevada, which 
rose from the ruin of Pearl Harbor 
to fight back at the Japs, waits for the 
bomb at Bikini. 


By 
DEVON FRANCIS 


N THE coastal flatlands a few miles 
south of San Francisco the earth be- 
sins shaking now and then; to the uninitiated 


it feels disquietingly like an earthquake. 
When the dishes rattle, residents of the area 
know that the world’s biggest wind tunnel, 
two or three miles away, is twisting up air 
velocities more than twice as high as a mere 
hurricane. The man-made wind creates vi- 
brations in the foundations and walls of the 
tunnel. These are felt, oddly enough, only 
at a considerable distance, In the imme- 
diate vicinity of the tunnel the senses resolve 
the vibrations only as a roar. 

The world’s biggest tunnel is one of sev- 
eral in the Ames Aeronautical Laboratory of 
the National Advisory Committee for Aero- 
autics devoted to research in aircraft per- 
formance. One of its sister tunnels makes 
a rumble that is heard four miles away. An- 
other emits a shrill whistle. 

These tunnels, at Moffett Field, Sunny- 
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vale, California, are eight among a hundred 
in the United States, and today, for the first 


time since before the war began, the scien- 
tists who run them are able to open their 
sanctuaries to the eye of the citizen and tax- 
payer who footed the bill for them. Up to 
now the national security forbade it. 

Strange things have occurred in the six- 
odd years since the doors of the tunnels were 
padlocked. Fundamental’ research in air- 
craft shapes has abandoned. aerodynamics 
for ballistics. The laboratory winds have 
reached and gone beyond the speed of 
sound. The airplane, as yet, has not man- 
aged to fly as fast as sound. 

In the world’s biggest tunnel nine tons of 
captive air are driven around a squared 
raceway by 36,000 horsepower. That is the 
sum of the power in six great motors. Each 
of the motors would drive a Santa Fe Super 


cs 


Tomorrow's 


Chief. Yet this tunnel is not a fast one; the 
air moves at only 250 miles an hour. The 
tunnel is big to permit research engineers to 
test full-size airplanes. The throat, or test 
section where the planes are mounted to be 
introduced to the blast from the fans, is half 
again as wide as a city lot and higher than 
a three-story building (see cover). 

Essentially, wind tunnels are only devices 
for simulating flight under controlled con- 
ditions. The aerodynamicists, probing for 
information as a physician probes’ for the 
cause of illness, move air around planes or 
parts of planes instead of moving the planes 
through the air. 

Tunnels come in all shapes, sizes and 
characteristics of air flow. Some are tunnels 
in name only. Some are built solely to ob- 
tain a smooth flow of air—one of low turbu- 
lence, Some are built for high “Mach num- 
bers.” That simply means speed. A tunnel 
capable of circulating air at a Mach number 
of .8 has a speed of 608.4 miles an hour, or 


8/10ths of the speed of sound in “standard 
air” (air at a temperature of 59 degrees 
Fahrenheit at sea level density). 

Some tunnels are built for high “Reynolds 
numbers.” That simply means a low d 
parity between the performance of a model 
airplane under test and the same thing in 
full scale. 

There are 30 to 40 classifications of tun- 
nels as to specific function, One type, 
erected vertically, is used to find out how 
quickly model planes will recover from 
spins. The controls are “crossed” to pro- 
duce spins, and at a given moment they are 
neutralized by clockwork, or by magnetic 
controls. Movie cameras record the per- 
formances. Another type determines the 
“flutter” characteristics of models, in Freon 
gas. Flutter is exaggerated vibration, In still 

other type of tunnel, at an } 

stallation in Cleveland, the tempe 
pressure can be controlled for purpo: 
hairline accuracy in readings up to a simu- 
lated altitude of 38,000 feet. Beyond that 
the pressure can be dropped to equal 50,000 
feet while the temperature is held at —48 
degrees F. This tunnel produces 500-mile- 
an-hour winds. 

The speed to be attained in a tunnel large- 
ly determines what material it will be made 
of. Cement-asbestos sheeting suffices in the 
big Ames tunnel because the air velocities 
are not high. Little efficiency is lost through 
friction, But when speeds go to 600 miles an 
hour or more, welded steel plates are used 
for both strength and smoothness of surface. 
A little tunnel producing a 1,500-mile v 
locity has a throat that is machined as finely 
as the balance wheel of a watch. 

The estimate alone of the power required 
for a given tunnel is a neat piece of engineer- 
ing. That depends in part on the mass of air 
to be moved. The mass in the big Ames 
tunnel is 24,000,000 cubic feet, or more tl 
three times the capacity of a dirigible the 
size of the Hindenburg. It also depends on 
the velocity required, the efficiency of the 
propellers and motors, and the “losses” in 
circulation. The losses occur in friction and 
compression as the air is forced around 
comers. 

Friction is a major problem, If the air flow 
is’ extra fast, the tunnel lls have to be 
refrigerated. In low-velocity tunnels the 
temperature is kept constant by exhausting 
part of the ir it ‘cuit of the 
tunnel and bringing in fresh air through an 
“exchanger”. The humidity is controlled by 
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Test section of the 868-foot, eight-ocre tunnel 
te hydrauli- 


colly. They port in the middle to permit a plane 
to be swung into place by traveling crane, then 
roll shut and seal the funnel's vit. 


drags. Then it’s gone. And if, in a low- 
¥ pressure tunnel, someone suddenly hits the 
. stop button on the motors, the men inside 

v’ #& are in momentary agony. A “rate of descent’ 
+v of 40,000 feet a minute is brutal on the ears, 
The men who do the testing work inside 

the tunnel structure but, of course, outside 

the thundering flow of air. But there have 
been instances in which a man has entered 

\ a tunnel while it was in operation. Photog- 
“ raphers, anchored like window cleaners to 
oi the tunnel structure, have braved 100-mile- 
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an-hour flows to snap realistic pictures. 

Dr. Clark Millikan, making some observa- 
tions in the Cooperative Wind Tunnel at the 
California Institute of Technology, suddenly 


was seized by a 150-mile-an-hour wind. 
Frantically but futilely grabbing at the 
smooth, steel slope that led to the throat, he 
skidded past the big window of the control 
room. A workman saw him clawing and 
switched off the fans. Dr. Millikan stopped 
short of the blades of propellers whirled by 
four motors aggregating 12,000 horsepower. 
With the coming of peace the nation’s 
wind tunnels that were used for applied re- 
search for combat superiority are once 
again being devoted to what they were in- 
tended for—fundamental research. This type 
of research is concerned only with shapes 
and what they do to the flow of air. Today's 
Priority Number One project in fundamental 
research is the production of shapes that 
will fly at speeds far beyond that of sound. 
‘Once a body in flight reaches the speed of 
sound, it ceases to be a wing and becomes 
a bullet. That means that a fresh approach 
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Inside the world's largest wind tunnel, at Sunny- 
Calif. air streams through 
door of corrugated 
al sets of vanes 


w of the entrance cone, or 
the air i 


nozzle, whic! sup 
10 feet wi 


the test section 


must be made to the science of ballistics. 

The men who make tunnels got ahead of 
the men who make airplanes in the field of 
speed by filching some secrets from nature 
and by impudently circumventing nature. 
They discovered, for instance, how to simu- 
late speeds above that of sound, The speed 
of sound always was a ghostly barrier 
athwart the path of engineers seeking ve- 
locities of thousands of miles an hour. That 
was because shock waves formed. The air 
piled up. Constipation set in. 

The tunnel men put models in a com- 
pressed helium-gas gun and shot them into 
a tank containing Freon gas. The speed at 
which they could be shot depended on the 
speed with which the gas would flow out of 
a pressure chamber, through a tube and into 
the tank. This speed was limited in turn by 
the speed of sound in helium—about 1,360 
miles an hour. Helium would flow through 
the tube faster than air, hence its use. Under 
200-pounds-per-square-inch pressure, the 
helium catapulted the models into a gas 
where the speed of sound was only 340 


Most wind tunnels are rectangulor instead of circu- 
lar, os this one at Langley Field makes clear, to 
avoid the problem of constructing compound curves. 
The power they require goes up os the cube of the 
speed ond can become a critical problem. A wind 
tunnel operated by Boeing at Seattle can be run 
only during the early hours of morning becouse 
of the drain it imposes on the city's power supply. 


Lookin; {epee ght) into the converging test sec- 
tion of the N. eight-foot tunnel at Longley 
Field. This Need has provided more information 
about velocities ranging from 680 to 840 miles on 
hour—the transsonic areo—than any other in U.S. 
The Germons were woefully short of suck dato. 


Observers (below left) evaluate pressures exerted 
‘on every square inch of a structure under test in 
2 wind tunnel and movie comeros toke progressive 
records of pressure readings. In most funnels me- 
chanical or electronic scales measure the lift and 
drag forces exerted on wing and tail surfaces. 


When the split sphere below ot right is put to- 
jer and filled with Freon gas, it becomes o 


tunnel tn which ees, ‘ond airplane 
structures are whirl rmine their reac- 
tion to air flow at rhe In another 


ic spe 
uncommon tunnel, model planes are launched in 
free flight, their controls moved electronically. 


miles an hour. Thus a simulated speed of 
about 3,000 miles an hour was reached. 

The engineers did create actual wind ve- 
locities of twice the speed of sound, When 
the velocity of the air just about reached the 
speed of sound and the air itself was jam- 
ming up in a constricted section of the tun- 
nel, they suddenly gave it space to expand 
in. That boosted the velocity twice. The 
law that the engineers took advantage of was 

In a streamline flow, the greater 

the speed of the air, the less the pressure. 

While the tunnel engineers have achieved 
such speeds, they are still stumped by some 
of the problems posed at an intermediate 
point—the speed of sound, They can make 
air go at 760.5 miles an hour, but it is hard to 
get information from the flow, Until recently 
the transsonic area, from approximately 680 
to 840 miles an hour, was a complete blind 
spot. It was hard to obtain flow readings in 
this range because of interference waves. A 
shock wave produced by a model would hit 
the sides of the tunnel and bounce back on 
the model or on itself. Only when the air 
passed into the supersonic range did the 
interference waves occur behind, instead of 
on or near, the model. 


suey 
vas TL 


This Freon-fil tube enables researchers to find 
‘out how projectiles act ot simulated speeds three 
jes that of sound. Through windows, 


Tile tunnel in-U.S. produces 1,500-m.p-h- 
truding bolt head ior ho: 
tricted to speed 

is suddenly expanded to gain even higher velocity. 


The Germans apparently did not know 
what U.S. scientists now know about trans- 
sonics. They know that at sonic speed the 
“stick forces” in a cockpit reverse them- 
selves. They know in general what tomor- 
row’s supersonic wing will look like. It will 
have a sharp, instead of bulbous, leading 
edge, like an armor-penetrating bullet. It 
may be swept back radically like the paper 
airplanes boys fly in the  , 
schoolroom. Or it may be 
swept forward. It will gen- 
erate some 400 degrees of 
heat by friction at 1,500 
miles an hour and 1 
grees at 2,500 mi 

Much of that 
1e out of one of Langley’s 
high-speed tunnels with an 
eight-foot throat. Enginee 
contrived to get interfer- 
ence-free readings out of so 
big a tunnel at sonic speeds 
by boosting the motor 
power, running the tunnel 
up to the “choking” poi 
and then jamming the air 
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Tomorrow's supersonic plane may lock like this. 
Bell Aircraft Corp. put the swept-back wing on 
one of its fighters to determine how "shock wave 
effect” at very high speeds might be postponed. 


This photograph, made by spark exposure at four 
millionths of o second, shows the shock wove on a 
pointed shape in a 1,140-m. d. Shock waves to 
the rear are formed by the pointed shape's support. 


on through until the shock condition was 
beyond the test section. 

‘That U.S. wind tunnels have solved per- 
haps the most pressing of the problems of 
transsonic and supersonic speeds is indi- 
ed by the tacit admission that an airplane 
“capable” of supersonic flight will be con- 
structed and flown before the year’s end. 

Higher tunnel speeds are coming. To the 
rowdy, noisy 1,500-mile-an- 
hour tunnel at Ames will be 
ded this month a. sister 
tunnel to produce velocities 
above 2,600 miles an hour. 
It will be still noisier, so 
noisy that it will have to be 
fitted with a muffler. This 
tunnel will represent as 
much research in tunnel de- 
sign as it will in supersonic 
int shapes. 
at may be only a be- 
Ps The tunnel men, 
their ghostly barrier behind 
them, are talking glibly of 
producing winds of 7,000 
miles an hour. 


Printing by Radio 


Broadcasters are ready 
and suitable receivers may 
be available this year. 


‘TER more than 10 years in the labora- 
tory, facsimile broadcasting is getting 
ready to make its public debut. ‘The printing 
of text and pictures by radio is widely ex- 
pected to be one of the industry's most sig- 
nificant developments. 

Because of the speed with which facsimile 
can print late news reports in your home, 
many people think it will make newspapers 
obsolete, Much of the experimental work, 
however, has been conducted by news- 
paper-owned radio stations who see radio 
printing as an extension rather than a re- 
placement, The pictures on this page illus- 
trate two of the recently announced systems. 

A page to be broadcast is placed on a re- 
volving cylinder and scanned by an electric 
eye. The opti system responds by trans- 
lating the varying degrees of light intensity 
into electrical impuls At the recording 
end, these impulses activate a sheet of 
sensitized paper, turning it black in the 
same degree as the picture signal being 
received. 

Comfortably readable print can be trans- 
mitted at about 500 words a minute, or four 
times as fast as the spoken word. With a 
timing device, your morning paper can be 
printed at home while you sleep. 


John Y. L. Hogon, one of 
the pioneers of facsimile, 
points to a picture trans- 

er. The equipment ot 
his bock, topped by the 
cylinder, is the scanner. 


Home reception of a radio 
newspaper. The receiver 
con either be built into 
@ radio or used as a sep- 
orate unit. It is about os 
large as 2 phonograph, 


On o pilot boot in Ambrose Channel, New York 
Horbor, the captain sends a facsimile message to 
Western Union announcing the orrivol of a steam- 
ship. It's port of W.U.'s marine news ser 


guy 
v6 13 


gn | 


rs, 


POPULAR 
14 science 


Birth of JATO. American scientists 
early in the war leaned how to make 
planes leap from the ground in jet 
sisted take-offs (JATO). In August 1941 
an Ercoupe (left), assisted by six small 
rocket motors developed by California In- 
stitute of Technology, sprang off March 
Field in 7.5 seconds after a run of only 
300 feet. The motors burned a dry pro- 
pellant, an amide powder, each deliver- 
ing a 28-pound thrust for 12 seconds, 
Another trail-blazing JATO flight took 
place in April 1942, when an 
bomber (below) with two liqu 
burning aniline lifted its seven tons from 
a Muroc, Calif., field in record time, Its 
jets were fed fuel under pressure from 
nitrogen in the forward bomb bay, de- 
livered 2,000-Ib. thrust for seconds. 


Kicking Off a PBM. A lumbering patrol 
bomber of the U.S. Coast Guard here is booted 
into the air by four assisting jets in half the space 
of a normal take-off. The jet tubes are fastened 
to the sides of the PBM near its tail, loaded with 
self-contained fuel units, and set off by switch 
soon after the start of the run. JATO permits 
planes to take off with loads in rough seas. 


Rocket Boosts Racer. Using a 
rocket for the first time to shove a racing 
car, Duke Nalon, Beverly Hills, Calif., 
driver, reported that he gained from 30 
to 40 miles an hour along the backstretch 
of the Indianapolis Motor Speedway dur- 
ing a trial run (below). Nalon’s racer 
mounted a 40-pound rocket (left), which 
gave him a four-second boost to an esti- 
mated 140 m.p.h. 

Rocket- or jet-powered cars were not 
eligible to enter the Memorial Day race 
at Indianapolis. The smoke trail Nalon’s 
rocket left made it obvious that such a 
car would be a hazard on the track. 
Tests of his racer were preliminary to 
experiments to determine if rockets can 
be used as auxiliary brakes on trains. 
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The Winners! GI Handicratt Contest 


Puize-Winninc ENTRIES in Popular Sci 
ence Monthly's Gl Handicraft Contest were 
selected last month by a committee of dis- 
tinguished judges, including Frances Lang- 


ford, Maj. Gen. Alden H. Waitt, Rear Adm. 
Harold B. Miller, Mrs. Cass Canfield, Na- 
el Saltonstall, Merle D, Miller, and. 
Walter W. Hitesman, Jr. 


TELEGRAMS OF CONGRATULATIONS SIMILAR TO THE ONE ABOVE WENT TO: 


Second Prize ($500) winner: Lt. John Velt- 
man, 35 Greenwood PI, Valley Stream, N.Y. 

‘Third Prize ($200) winner: Ray MacDo1 
‘Jr., 1237 Cameron Ave., Plainfield, N. J. 

Fourth Prize ($125) winner: Lt. L. A. Nelson, 
USNR, 610 7th Ave., San Francisco, Cal. 


Fifth Prize ($100) winner: Pfc. Frank Willis, 
16 Colonial Ave., Haddonfield, N, J. 

Sixth Prize ($75) winner: Sonny Cross, 1328 
E. Kirby, Detroit, Mich. 

Seventh Prize ($50) winner: Earl G, Becker, 
Route 1, Moxee City, Wash. 


FIFTY AWARDS OF $25 EACH WENT TO THE FOLLOWING: 


John Bakowsk!, 474 Webster Ave., Bronx, N.Y. 

Robert C. Brown, 25 Haldy Ave., Columbiss. ‘Onio 

Alien E, Charters, 118 Rockland’ Ave., Mamaroneck, 
N.Y. 

Robert ‘M. Clark, Glade Sprit 

John J. Condon, Coast 
mouth, Va. 

James E. Curtin, 12 Grenada PI 

Joe Dodge, Datanscotta. Maine 

3°54. Bepino, 308 San Fernando St.. San Antonio, Tex. 

‘Alvin Frishman, 4900 N. St. Louts Ave.. Chicago. Tl. 

George H. Getty. Route ‘ick, 

Joe Giannelll, 1115 Astor 

Ottavio Guidi, 6010 Magnolia Ave... 

George J. Hartman, 2043 N. 32 St. Milwaukee. Wis. 

Sie George Haynes, Je.. 204 Campbell St. Houston, 


Lt. Wilbur Kelth, 107 Richard St.. Cranston. RL 1 

M8. Kelliher, 313 Dayman St.. Long Beach, Calif. 

John Kuehta, 66 William St.. Dover. N. J 

Rosario A. La Fancl, 2040 Gov. Nichols, New Orleans, 
Tet. 

Pi. Anthony La Rocco, 
‘Conn. (2 awards) 

AGM 3/e Dinavan Lentz. Box 1771, Palmer. Alaska. 

Clyde H. Lightfoot. RED = 2, Beaver Falls, Pa. 

T/S Robert H. Lilly, 77 Edgemont Road, Scarsdate, 
N.Y. 

Cpl. Arthur Little. 201 Fuller St.. West Newton, Mass. 

W. 'T. Marshall, Port Penn, Dei, 
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Ports 


Montelair, N. J. 


35 Spring St.. Torrington, 


T/Sgt. Robert L. Miller, 425 Sixth Ave., New Ken- 
‘sington, Pa. 

Herman 8. Mints. BM 1/e USCG, 337 7th St., Pall- 
‘sades Pk. NJ. 

Frank J. Morgan, CPM, USN, 355 21st St., San Diego, 


Caltt. 
Lt. Donald R. Owen, New Britain, Conn. 

_ Avlington, Va. 
.K. Pratt. RFD i. New Franklin, Md, 
ic A, Rapp. WAG Det, 1231 80 


‘camp 


G.'8. Reed, Winslow. Ark 

Ercest J. Roberds, Route 1, Redo 

Joseph Sabo, 739 E. sth St 

E. L. Sayder. 10 Pelican Ave 

Thomas Schultz. Neffs. Ohio 

Frances E. Shafter. 606 Arden Ave.. Annadale, N. Y. 

Edward Simon. 838 Brady Ave.. Bronx. N.Y. 

RJ. Simonson, 223 4th Si. Stambaugh, Mich. 

ARM 1/e Francis Slizy. NAS, Lakehurst, N. 

August Uianos,. 2159 W. Superior St. Chicago. Il 

Angelo Urso. 34 Hart St.. Brooklyn. N.Y. 

Gegrse Venetsanos. 610" Vanderbilt Ave. 

Pfc. Walter N. Weber, 204 E. ist St., Streator. Il 

5/5 Harold B. Whiting. 610 W. sth SU. Plainfield. N. J 

‘A. K. Willis. 335 E. 96th SL, New York, N.Y. 

Prank H. Wrisht, 201 Andrick St, Fort Scott, Kan, 
fe, 103 Eada St., Pittsburgh, Pa. 


Brooklyn. 


Weekly trips to higher altitudes thon 
men have ever ascended are being made 
now by, Gormen Vas from the Army's 
White Sands 1g Ground in New 
Mexico. }, 26,000-pound rock- 
esti fired for brieg, Amactext 

Ad long-range, guided, fam. 


ware som Bins ied ene 
sts’ unex, 
Cuter fringes stem ckae ctmosphere. 
Contrals for the ¥2s (right) and for 
|.S-devaloped "Wace 


nected 1 by she nr From this 

hi technic. pin- 

fuel. He lets 
reduced rate 


» Firng \-2 
\o Maw 


All photographs taken at White Sands, N. Mex., 
by PSM Staff Photographer Hubert Luckett 


a 
1 uit 10 withstond 


\ “ control blockhouse’ 


is shown above, viewed from the outs 


Electric cables leading into the V-2 
(left) furnish power to bring its gyros 
up to speed before lounching. They 
clso carry the wires that connect 
vital controls to the panel in the 
blockhoure. Cables are dropped 
ofter the rocket's fuel starts burning 
but before the full blast of the 
motors is turned on 

Towerlike device at V-2's left is 
ingenious Meiller Wagon, which hauls 
the rocket to its site ond lifts it 
into place hydraulically. 


Gyroscopes that act like an automat- 
ic pilot to keop the V-2 on a steady 
course con be set in advance to tilt 
it af a predetermined height, so that 
it will follow the desired trajectory. 
They are reached through removable 
inspection plates (above). The con- 
trol system functions by means of air 
rudders on the main fins and two 
pairs of graphite rudders set in the 
jet stream. It is entirely self-contained 
ond preset, except for fuel shut-off, 
done by radio from the ground 


Loading 16,000 pounds of fuel into 
2 V-2 (left), which weighs 10,000 
pounds empty. This is enough fuel 
for obout 65 seconds of powered 
flight. The tank troiler contains al- 
cohol. Other components of the 
combustible mixture are liquid oxy- 
gen, hydrogen peroxide, ond a 
permanganate catalyst. 


A take-off (below), photographed through @ 
telescopic lens by PSM's Hubert Luckett, who 
with other press observers was not allowed 
to stand closer than 1,000 feet away. 

“It seemed to float into the cir almost 
like @ balloon,” reported Luckett. . 

Actually the V-2 goins speed of the rate 
of 32 feet a second for each second of flight; 
that is, it travels 16 feet the first second, 
48 feet the next, and so on. 


Three seconds after take-off the V-2 Is in 
full fight (above). Its maximum speed is 
5,600 feet per second, or 3,800 miles an 
hour. The fact that its two black fins ore 
Visible instead of the two yellow ones shows 
thot the controls are functioning properly ond 
that the rocket has not rotated since it left” 
the ground. This Is pretty sure indication 
thot the flight will be successful. 2 


| : 


V-2's vapor trail in cold outer atmosphere is 
twisted by winds. The rocket is going straight. 


that sends 
ulses from 


A small radio transmitter in 
red 


out o signal when trig: py rador 
the ground enabled operators (below) to 
track the second V-2 fired to height of 75 miles. 


Britain's newest 
Avro Tudor I, 
ple 1,850 miles, cruising ot 
230 m.p.h., or nine tons of cor- 
go 1,110 ‘miles at 200 mp 


eres 


roy 


cating on mixture 
the Navy's new rocket-type en 
» fighter croft at supersonic speeds. Designed 
puilt by Reaction Motors, Ines it w igs only 
210 pounds but develops 6,000 pounds of thrust. 


By using lightweight nylon 
fuel cells (right), 0 Boeing 
Stratocruiser can carry seven 
extra persons on a 4,200- 
mile nonstop flight. Empty, 
cells pack into tight rolls. 
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In “push-button” flying, developed by 
AAF s, an electronically quided 
plone tokes off, flies to o selected point, 
ond londs. Key element of the system 
is the Master Sequence Selector (left) 
of the Automatic Flight Controller. 


1d and engine power, 


F Blox 


The Tholman Special (right) hos geodetic construc- 
tion (basket weave of the ribs), unique among light- 
planes. Moker claims it will go 150 mp.h. land 
ot 35 m.p.h. with flaps, climb 1,000 

et a minute, withstand exceptional 
stresses, and cruise 900 mil 


The Boeing 417 (below), little brother 
of the Stratocrviser, will seot 20 to 


The “Holey Crow,” @ specially heated 
Curtiss C-46 whose fuselage has been 
punctured frequently by bullets of ice, 
is @ flying laboratory for @ study of 
icing and ways to offset it. Odd object 
‘on top of the plane is on electrically 
heated airfoil model used in icing tests: 
that the National Advisory Committee: 
“for Aeronautics, Ames Laboratory, ond 
nid United Air Lines are making. 


lee formations os heavy as those 
on the pitot tube and loop antenna 
housing below con couse errors in 
cirspeed ond oltitude indie 


Electrically heated wind- 
shield in test plone helps 
determine how much 
warmth is needed to dis- 
el ice without distorting 
vision, Heat from  ex- 
haust gotes is piped to 
leading edges of wings 
ond toil surfoces. . 


Glove” (right) focuses 
exhoust-heated air on 
leading edge of C-46's 
wing. Lower left: Gun- 
comers installation used 
to photograph test 
plone’s heated wind- 
shield. 


First U.S. jet-propelled bomber, the Douglas XB-43, is expected to 
exceed 500 m.p.h. Its two T.G. 180 engines, mounted in line within 
fuselage, supply 8,000 pounds of stotic thrust. It hos pressurized 
cabin for high altitudes and a service range of over 1,400 miles. 


The 16-inch-wide stump of ™ 


a tree cut flush with the 
ground. The tractor-pow- 
ered shears used were in- 
vented by Kirk Knight, 
Texas farm boy, who got 
idea from the use of 
fin shears. H. L. Collins, @ 
San Antonio engineer, re- 
designed the machine to 
increase its efficiency. 


Mythical Paul Bunyan, superlumberman 
of the Northwest, could hardly have out- 
done the performance of the Mammoth 
Troe Shears illustrated here. Mounted on 
© track-type tractor, the shears con sni 
off a tree up to 30 inches in diamets 
about o second. In the above picture, 
machine has advanced head-on and, with 
the 60-ton pressure of its alloy-steel shear 
\g blades, lopped off « good-sized tree at 
its base. An experienced operator can 
toss the trunk to the right or left merely 
by manipulating the steering controls. 


Close-up view of the snipper doing a job, 
with the chips falling where they may. 
The man at the controls may lower or 
raise the shears to cut the tree either 
flush with the ground or to leave a stump 
up to two feet high. The tractor then 
passes over the stump and on to the next 
tree marked for similar felling. 


Detroit. 
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FIBERGLAS TUBE 


UNIVERSAL 


JOINT 


DIFFERENTIAL 


“Stout Forty-Six” 
body is wider 


back to provide wi 


TRANSMISSION 


s it looks on the streets of 
that of standard 
windshield posts are moved 
unobstructed driver vision. 


SLATTED OPENING IN REAR 

DECK IS AIR INTAKE FOR ENGINE. 
REAR WINDOW IS PLACED INSIDE 
AS PART OF FIRE WALL. 


MOVABLE 
RECLINING 
CHAIR 
TWO-INCH HONEYCOMBED 
FIBERGLAS FLOOR 


DRIVE CHAIN 


GLASS CAR Needs no Frame 


Te plastic car, once the favorite draw- 
ing-board dream of wartime designers, is 
here—but there is only one. William B. 
Stout, veteran airplane and automobile de- 
signer, owns it. Built according to his blue- 
prints, the “Stout Forty-Six” has a body 
made of Fiberglas plastic, and a string of 
other unconventional features—no frame, 
engine in the rear, air-cushion springs, and 
doors that are opened with electric push- 
buttons. 

Laminated Fiberglas used in the body has 
been estimated to have, pound for pound, 
five times the strength of structural steel and 
three to four times the impact strength, 
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You can smash the rear deck with a sledge 
and not make a dent. This strength allows 
the body to be used as a structural part, 
like some airplane fuselages. Springs and 
engine are hung from thickened portions 
of the body. 

Floor, roof, sides and ends are all molded 
in one piece from layers of glass-fiber cloth, 
soaked with plastic, then heate ing 
thicknesses of the glass cloth are used, from 
1/16 inch (three plies) to % inch (20 plies) 
to the two-inch floor formed by sandwiching 
honeycombed sections between two sheets 
of Fiberglas plastic. 

Stout kept one eye on the scale when he 


Centrifugal force banks the Stout car (left) around 
turns, airplane fashion, while standard cor leans to- 
word outside of curves. Xs mark suspension points. 


COMPARTMENT FOR SPARE 
WHEEL, HEATER-VENTILATOR, LUGGAGE! 


(7 BUMPER MOLDED 
‘AS PART OF BODY 


WIPER BLADE 
FOLLOWS CURVE OF 
WINDSHIELD 


med the “Forty-Six.” The Fiberglas plas- 
ic that was used in the body is lighter than 
steel. Air springs, made of Fiberglas and 
rubber cushions, are lighter than standard 
steel springs and shock absorbers. A 
specially thin sidewall design slices three 
pounds from each tire. Future plans to in- 
stall an aluminum air-cooled engine will cut 
off another 300 pounds. 

For all its lightness, the car rides smoother 
than many standard makes because of a sus- 
pension that hangs the body between the 
springs, A low center of gravity leans the car 
into the turns. Steering is quick and easy. 

There are no plans for putting the “Stout 
Forty-Six” on a production line. Designer 


3 


Stout calls his car just a $10,000 experiment 
to show what can be done with Fiberglas 
as a structural material. 


Bock seat unfolds to moke a full-size double bed, 
six feet long. With reor seat up, there is room for 
@ card table. Driver's seat is fixed, but adjust- 
able; other front seat can be easily taken out. 


aur 
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Roman standard for 
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HE. science ot precision measurement, 
visibly fruitful in low-priced automo- 
biles, eyeglasses, and air conditioning, may 
wrest more secrets from matter of all kinds 

a y accurate “yard: 
authorities controlling. critical 
ll permit production of neces- 


special type of mercury 
made from gold. When its atoms are excited 
quartz tube with a high-frequency cir- 
they emit a green light ray by which 
measurements 10 times as accurate as those 
ble can be made. 
mercury, Hg-198, could be pro- 
ent amounts to meet all re- 
irements by diversion of one 
one-thousandth of one percent of the facili- 
ties now being used to manufacture atom- 
bomb materials by the “pile” system. The 
only other method of producing Hg-198 is 
by cyclotronie bombardment of gold with 
neutrons, This process takes at least one year 
and onl itesimal quantities of the new 
mercury are derived. Only a few millionths 
of a gram have thus been produced, These 
have been strictly rationed, with about one 
millionth of a gram being placed in each 
“measuring lamp.” The life of such a lamp 
is only a few minutes. 

However, there 
Hg-198, 


one lamp containing 
as made by the “pile” 
system, the Spectroscopy Laboratory of 
the U.S. Bureau of Standards at Wash- 
ington. Considerable mystery surrounds the 
origin of the $s 
synthesized, quietly ially, by a 
friendly scientist. working in one of the 
atom-bomb establishments, and sent to the 
Dr. William F. Meggers, interna- 
y known physicist who heads the 
Spectroscopic Lab, declares he doesn’t know 
where the material came from—but Dr. L. F. 
Curtiss, Chief of the Radium Section, did 


Indestructible standard brings 
science still closer to precision. 


This cigorette-size lamp contains pure 
mercury made from gold by the otomi 
pile, Rays measure billionths of on inch. 


make a lamp from it. Even though the Hg- 
198 was improperly processed, and came 
through containing impurities that had to be 
boiled off, enough was recovered to make 
a lamp which has lasted a year, during 
which it has been illuminated for several 
hours. Dr. Meggers doesn’t know how 
much Hg-198 there was originally, or still 
is, in the lamp, but undoubtedly it was 
more than the total produced by neutron 
bombardment in the cyclotron. 

That “science is measurement” is axio- 
matic, Without the ability to measure in 
hundred-thousandths of inches, the tools 
that make possible the production of inter- 
changeable automobile components, which 
in turn make possible assembly-line tech- 
nique and quick repair, could never have 
been built. Eyeglasses, cameras and other 
optical instruments would never have be- 
come widely available. Likewise, refriger- 
ators, air-conditioning units, musical instru- 
ments and ntless other benefits. 

But these visible applications of science 
all sprang from fundamental research. 
When Drs, Jacob Wiens and Luis W. Al- 
varez were seeking to transmute gold into 
purified mercury, they had no specific appli- 
cation in mind. They were engaged in fun- 
damental research, striving to free further 
secrets from nature’s prison. Their success, 
in 1940, permitted eventual development of 
the new means of measurement, which in 
turn is maki ‘ible a accurate 
determinati velocity of light. 
Present means of measurement are easily 
adequate for mechanical needs—checking of 
micrometers, pre pre- 
cision-line standards and the like. For these, 
measurements in hundredths of thousandths 
of inches suffice. But who is to say what new 


more 
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boons to mankind may be made possible by 
the ability to measure in billionths? 

The metric system, which became the in- 
ternational system and with which came a 
golden age of scientific progress, was recom- 
mended to the French National Assembly in 
a report by the Paris Academy of Sciences 
in 1791. Similar recommendations had been 
made as far back as 1670, but it was 1875 
before a treaty was signed providing for an 
International Bureau of Weights and Meas- 
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ures, The metric system is now either oblig- 
atory or permissive in every civilized coun- 
try in the world, and has been adopted 
generally as the scientific language of meas- 


urement. At the International Bureau of 
Weights and Measures, at Sevres, France, 
are kept the International Prototype Meter 
and Kilogram—the official world standards 
of measurement. Copies are held by coun- 
tries signatory to the International Metric 
Convention, 

But scientists realized early that the me- 
ter standard held at Sevres was not ideal, 
for at least two reasons: (1) a bad jolt might 
rearrange the crystals in the bar and cause 
a change in the length line; (2) to check 
various measuring instruments used in sci- 
ence and industry throughout the world, 
the instruments have to be brought to one 
of the standards. Some standard that could 
be reproduced anywhere at any time, and 
that could never change, was desired. This 
was discovered in the light wave. In 1893 
Prof. Albert A. Michelson, who in 1907 was 
to become the first American physicist to 
win the Nobel Prize, measured the length of 
light waves emitted by the spectroscopic red 
line of cadmium. Using interference phe- 
nomenon as a counter he measured the 
meter standard in terms of these light waves. 
In 1907 the International Union for Co- 
operation in Solar Research adopted 
6,438.4696 angstroms, the wave length of 
the red line of cadmium, as the definition of 
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The structure of light rays is studied 
with the above equipment (left to 
Fight): pure mercury lomp, magni- 
fying glass, interferometer, collima~ 
tor, and spectrograph. 


Mercury in lamp (left), mode at 
University of California by cyclo- 
tronic bombardment, is burned out 
citer only @ fow minutes of use. 


the unit of wave length. (There are 254,- 
000,000 angstroms in an inch.) This figure 
agrees closely with the Michelson value. 

In 1927 the wave-length standard was 
provisionally adopted by the International 
Committee on Weights and Measures as 
1,553,164.125 wave lengths equalling one 
meter. So the cadmium light wave, known 
for its uniformity of length and its inde- 
structibility, became the practical basis for 
measurement. Infinitely precise measure- 
ments could be written on a scrap of paper 
in terms of light waves, sent anywhere, and 
reproduced at their destination in the same 
terms. Today, an atom bomb, bursting at 
Sevres and vaporizing the international me- 
ter standard, while other atomic explosions 
destroyed all the copies, could not produce 
the confusion which attended the damaging 
of the English yard standard in 1834 when 
fire consumed the Houses of Parliament, in 
which the standards were kept. 

But even cadmium, best of the natural- 
light sources for measuring, has disad- 
vantages. It has to be heated to 620.6 
degrees Fahrenheit, necessitating use of a 
furnace and making for a complicated oper- 
ation. With cadmium the interference pat- 
terns, in which the number of waves is 
counted, disappear at 500,000 wave lengths, 
which makes measurement of any object 
longer than about one-fifth of a meter im- 
possible without repeating intricate adjust- 
ments. Further, the red light given off by 


International Prototype Meter, a plotinum-iridium 
bar that is the official world standard of measure- 
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cadmium is not the color most easily dis- 
cernible by the eye. Heavy atoms are desir- 
able because they emit a purer wave, and 
cadmium atoms are not as heavy as mer- 
cury atoms. 

Hg-198 meets all these objections and pro- 
vides additional attractive features. Heat of 
~369.4 degrees Fahrenheit is ample. Inter- 
ference patterns will be visible up to 4,000,- 
000 wave lengths, which means that objects 
over one meter in length can be measured 
directly. The green light of Hg-198 is at 
maximum visibility. Its heavier atoms, plus 
the low temperature at which they may be 
made to glow, make the ideal combination 
for a light measurement source. 

Dr. Meggers 15 years ago proposed a 
search for a source of more accurate wave- 
length measurement, which would permit a 
comparison with the meter standard in a 
single operation. One of the reasons he 
wanted such a check is this little-known 
situation: When the international meter bar 
was set up, the demarcating lines were 
crudely scratched on, several microns wide. 
Now that measurements in tenths of microns 
are desired, great difficulty is encountered 
in trying to determine the exact center of 
the multimicron lines. Unless the exact 
center of these lines can be established, pre- 
cise length of the meter cannot be deter- 
mined. Such uncertainties are abolished by 
substituting end gauges for ruled scales, and 
measuring with light waves. The red line of 
cadmium is four-thousandths of an angstrom 


wide. The green line of mercury is four 
ten-thousandths of an angstrom wide—per- 
mitting measurements 10 times as accurate 
as the most precise “yardstick” heretofore 
known! (Remember there are 254,000,000 
angstroms in an inch.) The new mercury 
writes like a finely sharpened pencil, cad- 
mium like a blunt piece of chalk! 

It is probable then when enough of the 
new mercury can be produced, and suffi- 
cient continued production assured, the 
green line of mercury, with a wave length 
of 5,461 angstroms, will replace the red line 
of cadmium, with a wave length of 6,438 
angstroms, as the primary standard of wave 


gth. 

When Drs, Wiens and Alvarez began their 
research at the University of California at 
Berkeley, they knew that natural mercury 
was an excellent source of light, but all its 
spectrum lines are complex because natural 
mercury consists of six slightly different 
kinds of atoms (isotopes), which emit 
ent wave lengths. Nuclei of 
ing an uneven number of posi- 
tive electrical charges spin in such a way 
as to produce hyperfineness and fuzziness, 
while those with an even number of posi- 
tive charges give different wave lengths. In 

er words, isotopes of the same element 
behave differently. The problem was to 
produce the desired isotope of mercury. So 
the scientists reversed the alchemist’s dream 
and sought to transmute gold into an iso- 
tope of mercury that would meet their re- 
quirements. Here is what they did: 

Gold sheet was rolled and put into a fused 
quartz tube. This was attached to a pump 
and placed in an induction furnace. Tem- 
perature was raised almost to the melting 
point of gold, all volatile matter (impurities, 
gases, etc.) boiled off, and the tube sealed. 
This then was subjected to bombardment 
with neutrons in the cyclotron. The gold 
atoms “captured” the neutrons, became ra- 
dioactive, emitted electrons, and turned 
into mercury of atomic weight 198. Heating 
the gold drove the mononuclear mercury 
into a tiny tube, which was sealed off and 
excited by radio frequency to emit light. 
‘Therefore, when viewed through a spectro- 
scope, which separates light into its com- 
ponent parts—the green line of 198 was 
produced with superior sharpness. 

Thus the scientists produced a perma- _ 
nent and reproducible standard of length 
that surpasses anything and everything that 
Mother Nature has provided. 
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How to Measure by Light Waves 


ight waves are superimposed ond 2. When peak of one wave match 
2 to each other is such that the the other, they nullify each other and 
peak of one coincides with the peak of the 
other and the troughs coincide in the same way, 

ore said to be “in phase.” Th 
will work together to produce a brightn 
grecter than either could if taken individually. 


3, If light from one source is separated into two 
beams and passes through two parallel slits, o 
pattern of alternate light and dark lines forms 
behind the slits. Light lines result from beams 
traveling equal distances or distances vary- 
ing in whole wave lengths. If path difference 
1a'te, bolfwave lengths, ‘dork’ line oppeors. 


4. A machine part and @ gouge rest on o 
plane base plate (right). Above, artist's eleva 
tion drawing shows how reflected light through 
test glass forms interference pattern on the two 
surfaces (circles). Dork lines indicate thickness. 


5. This diagram of on interferometer shows how light waves can be used to 
Measure an unknown distance. Space between A and B (silvered mirrors) is 
measured in wave lengths of monochromatic light by counting the number of 
fringes that appear while moving A back and forth, When the eye sees o uniform 
white field through mirrors D, C, B and A, there is no path difference; and since 
the distance from A to B is known, that from C to D can be computed. 
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Photographing Fuel Combustion 


New facts about fuel combustion are 
being discovered at the University of Wis- 
consin with an electro-optical pyrometer 
(fire meter), which measures the tempera- 
ture ure of exploding gases. Light 
s within a single-cylinder Die- 

through a quartz window 
cylinder wall to a photoelectric 
which responds instantly to varia 
tions in light intensity correspon 
various temperatures of the combustion 
process. An oscillograph records the impulse 
aroused in the photocell and a special cam- 
era photographs the oscillograph. 

The pressure indicator (C), also in the 
cylinder wall, is a diaphragm of strong, heat- 
resistant Iconel, a metal that retains a 
polish at extreme temperatures. As the dia- 
phragm bulges under the pressure of ex- 
plosions it reflects a beam of light to another 
cell at (B) and a similar re- 
es place. Pressure also 
can be “photographed.” 


Precipitation Static Licked 
by Army-Navy Antenna 


Bap-weatuen radio failure in airplanes 
because of precipitation static will soon be 
a thing of the past, thanks to Dr. Ross Gunn, 
technical director of the Army-Navy Atm 
pherie Electricity Project, and his sta 
modified antenna they ¢ 
Chamberlain Airport, Minneapolis, ¢ 
operators in a suspended Vega’ Ventura 
plane (above) to obtain excellent radio re- 
ception despite nearby 1,200,000-volt flas 
of man-made lightning. 

Precipitation static is the noise caused in 
aircraft radio receivers when a plane flies 
through particles of ice, snow or dust or 
through highly charged electrical clouds. 
The voltage on the airplane may build up 
as fast as 170,000 volts per second. This 
charge soon breaks down the air around the 
plane, and an automatic electrical discharge, 
called corona, takes place at the wing tips. 
Sailors call the corona St. Elmo’s fire. 


Talking on a 
Beam of Light 


Germans called 
this invention a Licht- 
sprecher, or light- 
speaker. Americans 
captured it and found 
that it sent messages 
on a beam of light, 
The system converts 
sound into varying 
light pulses that are 
focused on a distant, 
photosensitive receiv- 
er, which changes 
them back into sounds 
audible in a headset 


Duplicating German Dyes 


Two hundred out of about 350 dyestuffs 
once manufactured only in Germany are 


sive_researct 
Film Corp.'s technicians at 
laboratories. ‘The technici 
cluding more than 60 Ph.D.s in chemistry, 
are making an intensive study of the chem- 
nd their manufacture, Photo- 
graph at left shows a research worker using 
a fractional distillation column to purify a 
liquid made up of small molecules. 
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Draftsman’s Delight 


Through cross hairs in the 
eyepiece of this aid a drafts- 
man sights salient points of an 
object or design, each time 
pressing a button that causes 
an electrically actuated pencil 
to transfer the points to a draw- 
ing board. Points then are 
joined and shaded by hand. 


POPULAR 
92 science 


How planes flying the Atlantic 
save time- by going farther 


By GEORGE H. WALTZ, JR. 


THe longest way around is actually the 
shortest way across for pilots on the 
Atlantic hops. They now make the most of 
the strong ocean winds—even though it 
means flying an S-shaped course—to get from 
here to there faster, with less gasoline, and 
with greater safety and comfort. 

The basic principle—mainly a matter of 
making the winds work for the airplane in- 
stead of aga developed during the 

war when it was vitally important to fly men 
and materials to England as fast and as regu- 
larly as possible. Much of the groundwork 
was done by veteran civil-contract pilots and 
crews borrowed from Transcontinental and 
Western Air, Inc., to man the Army Air 
Transport Command's North Atlantic fleet 
of big, four-engined C-54s (DC-4s, the air 
lines call them). “Pressure-pattern’ fying,” 
as the technique is called, evolved from their 
day-by-day experiences shuttling between 
bases in Newfoundland and Scotland, and 
from the endless data collected by the expert 
crews of weather ships that flew night after 
night regardless of storms, sleet, and ice. 


Cockpit of a Lockheed Constellation on a 
transatlontic run. Pilots flyina these big oir 
liners make the winds work for them by fol- 


lowing a “pressure-pattern” courte, 


Storms do not just happen—they develop, 
and the process takes time. Working with 
latest, accurate information on the wind ve- 
locities aloft, barometric pressures, and the 
air temperatures at various altitudes, an air- 
line weather man can predict with amazing 
accuracy just what the weather over the 
ill be. With careful plotting of this 
ion, he can draw a detailed map of 
“weather system,” locating the Lows 
(low-pressure areas), the Highs (high-pres- 
sure a and the probabilities of storms, 
fronts, and icing conditions. A weather sys- 
tem may move—it may drift north or south, 
east or west—but it will remain basically in 
the same general formation for from eight 
to 10 hours. 

Let's look at a typical North Atlantic 
weather system. Traveling from west to east 
there is a Low and then a High. The winds 
in a Low in the Northern Hemisphere al- 
ways blow counterclockwise around the cen- 
ter of the pressure area, The winds in a 
High always blow clockwise. In the South- 
er Hemisphere the winds are reversed. In 
the center of a Low there is generally bad 
weather, and in the center of a High there 
may be rough flying. 

To fly a straight-line course from an air- 
port in Newfoundland, the last refueling 
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GREAT CIRCLE me 
WOULD PUT SHIP INTO 
HEAD WINDS 


™ 


CONSTANT ALTITUDE 
MAINTAINED USING A 


stop, to London an airplane would have to 
fly close to the center of the Low and toward 
the outside of the High. This would mean at 
least three or four hours of rough going 
through the low-pressure zone. More than 
that, a study of the winds shows that the 
plane would have to buck a 45-mile-an-hour 
head wind while flying through the Low and 
a 40-mile-an-hour head wind through the 
fringes of the High. Head winds mean more 
fuel and time consumed to cover the dis- 
tance. An airplane flying 200 miles an hour 
(what pilots call “air speed”) into a 40- 
mile-an-hour head wind covers only 160 
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Weather maps indicate Highs and Lows by concen 
tric lines called isobars, labeled with their atmos- 
pheric pressures. The pressure decreases toward the 
center of a Low and increases toward the center of a 
High. If you were to fly around the edge of a High 


‘miles over the ground or water in an hour. 
On a 2,000-mile flight that means two and 
one-half hours longer than normal to make 
the trip. And a big four-engined transport 
like the DC-4 consumes several hundred gal- 
lons of gasoline every hour, 

Flying these same conditions by the “pres- 
sure-pattern” method, the pilot and navi- 


HOW PLANE FOLLOWS PRESSURE PATTERN TO GO AROUND 
A HURRICANE AND TAKE ADVANTAGE OF TAIL WIND 
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ore Low clong one of thete leobors, the atmosphere 
Preteire sould reseola oorekent'ahd ‘ence od pled} 
the jreadlag of your prewwre, clisneten’ would 
match the reading of your radio alti Thi 

exactly whot a pilot does in presstre-pattern fly 


gator with the help of the all-important 
weather man would plot a course along the 
southern edge of the Low and the northern 
fringe of the High. Instead of hindering 
head winds, they now will have helping tail 
winds all the way. The counterclockwise 
winds of the Low will give them a boost dur- 
ing the early stages of the flight and the 


clockwise winds of the High will add to their 
speed over the final stretch. Instead of se- 
vere turbulence through the Low, they will 
have smooth flying over the entire route. 
They will fly an S-shaped course—probably 
increasing the actual distance flown by one- 
third—but they will get there faster, use less 
fuel, and have fewer airsick passengers. 

In principle, pressure-patte flying is 
simple and logical. Development of the 
radio altimeter made the scheme workable. 
By using it in conjunction with the con- 
ventional pressure altimeter, the pilot and 
navigator literally can feel their way through 
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the Highs and Lows to follow the most ad- 
vantageous course. 

The conventional altimeter on an air- 
plane’s instrument panel is a pressure-oper- 
ated _instrument—its needle is moved over 
the dial by a metal bellows that expands and 
contracts according to the pressure of the 
atmosphere. To be accurate, it must be ad- 
justed to the atmospheric pressure of the 
area manually, by means of a small knob, 
This shortcoming is put to good use in pres- 
sure-pattern flying, however, for conversely, 
if the exact altitude is known, the same knob 
can be used to set the altimeter needle to 
that altitude and the atmospheric pressure 
at that altitude can then be read from the 
pressure scale on the instrument's dial. 

The radio altimeter, because it functions 
by aiming a radio impulse at the ground and 
measuring the time it takes to bounce back, 
is accurate to within 50 feet. It does not de- 
pend on atmospheric pressure for its reading 
and therefore requires no atmospheric-pres- 
sure adjustment for accuracy. In pressure- 
pattern flying the inaccuracy of the pressure 
altimeter and the hairline accuracy of the 
radio altimeter work hand in hand. By using 
one with the other, pilots and navigators 
make the winds work for them. 

For the moment, let’s take over the co- 
pilot’s seat in an airplane. In front of us, 
along with lots of other indicators, lights, 
gages, and dials, is the pressure-altimeter 
dial. Near it is the dial of the radio altimeter. 
According to the radio altimeter we are 
cruising along at 8,000 feet. The pressure 
altimeter, however, shows a reading of only 
7,800 feet, which means that the pressure 
altimeter is not adjusted to the atmospheric 
pressure of the area through which we are 
flying. If we turn the adjustment knob until 
the needle points to our actual altitude of 
8,000 feet we can then read the actual 
atmospheric pressure directly from the dial. 
By continuously adjusting the pressure 
altimeter to agree with the reading of the 
radio altimeter we can always know the at- 
mospheric pressure at every point along our 
course—and therein lies the secret of pres- 
sure-pattern flying. 

When plotting their proposed course prior 
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WHEELAIR 111-A. This oll-metal, four-ploce, pusher-type 
personal plane will cruise at 120 m.p.h., have a top speed of 
135 mp.h. and @ range of 600 miles. A 170-hp. Lycoming 
engine supplies the power. Produced by Puget Pacific Planes, 
Inc., it won the PSM Airplane Design Competition in 1945. 


to a flight, the pilot, navigator, and weather 
man first rough out a route so as to take full 
advantage of the winds. Then, in order to 
miake it easier to fly that approximate course, 
they alter it slightly to coincide with a con- 
venient isobar in the weather map’s Low and 
another isobar in the High. The chosen 
isoburs, or lines of equal atmospheric pres- 
sure, then become their road in the sky. 
They follow it just as you follow signposts, 

Once in the air, they use the conventional 
methods of navigation—radio, Loran, and 
sextant—to follow their general course, but 
by continually readjusting their pressure 
altimeter to agree with their radio altimeter 
they have a continuous check on the at- 
mospheric pressure of the area through 
which they are flying. Should they stray far 
from their chosen isobar, a difference in the 
pressure reading will not only tell them im- 
mediately that they are straying but in which 
direction. 

There are complications, _ naturally, 
Weather systems do change, but here again 
the pressure altimeter and the radio. al- 
timeter, working hand in hand, let them 
know of the changes and help them to alter 
their course accordingly. If the shape of an 
isobar changes because of some atmospheric 
development, the readings of their pressure 
altimeter will help them to follow its slight 
curves and turnings. Pressure-pattern fly- 
ing is not a substitute for navigation by the 
usual methods; it is an important aid. 

Pressure-pattern flying has been used 
principally for flying the ocean. The air 
lines, realizing its worth, are experimenting 
to apply its principles to flights over land, 
where additional factors enter the problem. 
The radio altimeter indicates altitude above 
terrain and pressure-pattern flying depends 
on an accurate indication of the altitude 
above sea level. Variations in terrain—moun- 
tain and valleys—complicate the calculations, 
but a combination of radar to give a moving 
picture of the ground and the two altimeters 
to provide the pressure picture may eventu- 
ally give the answer. In the meantime, 
trans-Atlantic passengers are flying the 
winds to get to their destination with fewer 
bumps and with greater speed. 


BRILLAA 


By HARTLEY E, HOWE 


BLAZING speck of liquefied zirconfum 

dazzles the eye with one-sixteenth the 
light of a corresponding plece of the sun. 
Put in an electric light bulb, it provides 
@ lamp combining intense brilliance and 
an extremely small light source with sturdi- 
ness. 

Zirconium, known since 1786 and pre- 
viously used in ceramics, ‘s a metal with a 
high melting point. It exists in various ores 
found principally in Colorado and Brazil. 
Zirconium oxide was used in the first gas 
mantles and in a German experimental bulb 
nearly 50 years ago, but its latest applica- 
tion 1s a war secret just revealed. The 
sensational new bulb was developed by 
Western Unioh researchers seeking to de- 
vise better tubes for communications. Now 
on the market in 2- to 100-watt sizes, the 
bulb is declared by its developers to offer 
possibilities of better movie projection, 
clearer and sharper optical magnification. 

Wholly new is the use of a liquid instead 
of a solid or gas filament. Zirconium oxide 
{a placed in a hollow negative electrode, 
enclosed with its positive partner in a bulb 
filled with argon, an inert gas. Heated elec- 
trically, the zirconlum oxide becomes a 
conductor, loses its oxygen, and melts to 
pure zirconium. In this state it is bom- 
barded with argon {ons so that it glows 
brilliantly, 

‘The light {s much whiter than that of the 
tungsten filament, and unlike that of the 
mercury arc it contains all wave lengths 
of the spectrum. It is high in ultraviolet 
content—which may make it useful for 
medical treatments—and very active pho- 
tographically, cutting exposure times. 

Hach square millimeter of liquid zirco- 
nium produces about 100 candlepower of 
light, 10 times that of tungsten but slightly 
leas than that.of the carbon arc. In com- 
parison, the sun has about 1,600 candle- 
Power per square millimeter of surfa 
Western Union engineers have produ 
lights of intensities half that of the sun, 
but at present they are uneconomical. 

‘The glowing zirconium in the smaller 
bulbs is practically a pin point. Like a pin- 
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Pin-point arc with 
quid filament may 


make movies clearer 


PATH OF A NEGATIVE PARTICLE 
OF VAPORIZED ZIRCONIUM 
LEAVING POOL, BECOMING 
POSITIVE AND RETURNING 


s 
OF IONIZED 
"ARGON 
BOMBARD 
Poo. 


caTHooe (+) 
Pook OF MOLTEN 
ZIRCONIUM, MELTEO 
BY BOMBARDMENT, 
1 LIGHT SOURCE 


ZIRCONIUM OXIDE: 


ely renews itself, lonization 


The tiny ore lor 


je return, but @ little is lost 
ech time the bulb Is used. Average life 
bulb, dope: on size, Is 175 te 1,000 hos 


point camera it will project an image with- 
out a lens. The transparency can be tilted 
to produce a distorted image, and the infl- 
nite depth of field prevents fuzziness, as 
there would be with a lens, The small 
source also makes it possible to use the 
lamp to test and demonstrate lenses with. 
out the elaborate apparatus needed to pro- 
duce a pin-point source of light in an optical 
laboratory. 

The bulb has obvious possibilities for 
photographic enlarging, but requires a new 
optical system. Because of the light’s inten- 
sity and its concentration in one direction, 
it shows up any flaw in a negative or con- 
denser—dust specks, fingerprints, strain 
lines in the glass—usually concealed by the 


diffusion 
system 
More immediately practicable is the use of 
the bulb with high-power microscopes. Prof. 
Harry L. Smith, head of the Physics De- 
partment at Michigan State Normal Col- 


of an ordinary lens’s optical 


tirconivm 
jow field i 
‘dinary bulb. 


penel: Light from one of the small 
bulbs (left) Is concentrated in @ ni 
of being diffused as with on 

being used te test @ lens. 
Bottom panel: Here the light of the bulb has been 
reveal the eberration of en 


tn 


Below: The concentrated ore projects shar 
‘on @ wall without a lens, Here it has been 
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by HUBERT LUCKETT 


lege, has used both the 10- and 26-watt 
bulbs as a light source below the micro- 
scope. He reports to Popular Science Month- 
ly that “there was plenty of light and the 
definition was greatly improved over that 
obtained with the ordinary light source.” 
uty 
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Filming Every Foot of a Race. 
From six high towers around the track, trained camera- 
men make a complete, 16-mm. movie record, through 
telephoto lenses, of every horse race at Hollywood Park, 
Calif. After the horses cross each cameraman's assigned 
area, he slides his magazine of film down a wire to a 
waiting car, which rushes it to a special lab under the 
stands. It may be shown in eight minutes. Photo control 
has reduced rough riding, prevented undeserved fines. 


First of 500. ‘mis sicex, 
two-place, Bell helicopter is the 
spruced-up production version of 
the basic design for which the 
first commercial helicopter license 
was recently issued. Able to 
carry more than the usual heli- 
copter load (% gross weight), it 
cruises at 80 m.p.h. The aircraft 
has two rotors, the big one, with 
a span of 34 feet, whirling 333 
times a minute; the little one on 
the tail revolving five times as fast 
as that. The Bell rotor system is 
unique: there is a gyroscopic 
stabilizing bar beneath the blades; 
and the blades are not hinged. 
The company is making 500 of 
this model, and also has a five- 
place model in production. 
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POISON IVY, the 
weed nobody loves, _ is 
shown above in a healthy 
state of growth. Seven days 
after it was sprayed with o 
2,4-D solution, it looked os 
it does in the picture at 
the right. The internal ef 
fect on the ivy was very 
imilor to that of freezing 


New chemical selects its victims 
among broad-leaved plants. 


JHE home owner now can weed his lawn 

with a spray instead of a back-breaking 
fork. Hay fever sufferers can look forward to 
a deadly attack on their enemy, ragweed; and 
the farmer is promised help in keeping un- 
wanted plants out of his fields. For substances 
that mean life and growth to the plant world 
have been converted to a brew of death by 
scientific research. 

‘The new weed killer is a chemical called 2,4-D 
(contraction of 2,4-dichlorophenoxy acetic acid; 
the numbers indicate the position of the chlorine 
in the molecule). It works much like the hor- 
mones that regulate plant growth. Small quan- 
tities stimulate some plants to flower-and ripen 
early, yet larger doses are fatal to many broad- 


A DANDELION PLANT 
(above) is treated with 2.4-D, and 
three weeks later is done for, as illus- 
trated below. Their brood leaves make 
dandelions particularly susceptible. 
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leaved plants. Only minute doses, however, 
are required to wipe out most weeds. 

And 2,4-D is selective. Spray it on a lawn, 
and many weeds die while most grasses are 
unhurt. This is the result of 2,4-D's hormone- 
like action. Broad-leaved plants manufac- 
ture hormones in their leaves, then pass them 
down through the leaf stalk to the stem, and 
through the trunk to the very tips of the 
roots, affecting practically every cell. The 
2,4-D sprayed on a leaf is similarly carried 
downward, with deadly results: plant cell 
walls burst, natural moisture escapes, and 
the plant dies. 

‘Most lawn grasses escape since they are 
narrow-leaved, with a different hormone 
organization. But leaves and stems of the 
broad-leaved weeds—buckhorn plantain, 
burdock, cocklebur, mouse-ear chickweed, 

, and others—bleach, the under- 
ground stem swells and breaks, and before 
long the roots rot away. This process of dy- 
ing takes from two weeks to a month, 

‘Care must be taken that crab grass and 
almilar grass weeds (immune to 2,4-D) do 
not move into the spaces vacated by their 
dead comrades. This means spraying prefer- 
ably in early apring, late summer, and early 


LAWN is improved by being 
sprayed with 24-0, whote selec: 
ivity means that the weeds are 
killed while the majority of grasses 
wed. In dry soll, it may 
to sitive 


bl bs, Minut 
quantities will kill tomatoes. 
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‘Warm sunny days are best for the job, 
& season should be picked when the 
its are not dried out, for the herbicide 
‘ks best under moist conditions. Bare 
itches should be well fertilized to encour- 
the turf to close up, and if necessary 
Teseeded. 

4-D 
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2,4-D 1s a white powder, insoluble in 
, and available in a number of forms, 
really important thing is the actual 
amount of it in any given solution. In gen- 
eral, it takes from one and a half to three 
pounds of active material for each acre 
treated. A separate sprayer should be kept 
for 2,4-D, since even a small residue will 


i 


stain, corrode, irritate the skin, or poison 
man or beast. 

‘Much experimental work remains to be 
done, however, before the chemical {s wholly 
safe for farmers to spray on their fields and 
pastures. Professor C. J. Willard, of Ohio 
State University, points out that most le- 
gumes—alfalfa, red clover, soy beans, etc.— 
when growing vigorously are killed with a 
single application of 2,4-D. 

‘Therefore, farmers are warned to be cau- 
tious, or they might 
end up in the same 
Pickle as a Califor- 


bought « large quan- 
tity of 24-D to 
Kdll the dogbane a- 
round his vines. The 


35-year-old Tokay 


By LEON SHLOSS 


VERY day in July and August an average 
of 50 persons will drown in the United 
States. Between May 1 and September 1, no 
other type of accident will take a greater toll 
of life, except possibly automobile mishaps, 
which caused more than 28,000 deaths in 1945 
(See PSM, Apr. '46). ‘The grim race between 
the two destroyers will be close. 

Drownings rank fourth in the annual accl- 
dent rate, being outstripped by automobiles, 
falls, and burns, but between May Day and 
Labor Day they are the prime contender for 
Public Accident Enemy Number One. This 
year, a tremendous pilgrimage from the 
cities to water resorts is expected. Approx- 
imately 100,000,000 people will go swim- 
ming. Nearly 200,000 will be rescued from 
drowning. About 10,000 will drown! 

The country’s lifesaving organizations 
have done a monumental job of protection. 
During the past 83 years the number of 
swimmers has increased five-fold, yet the 
number of drownings has been cut in half. 
Despite this, there is still one chance.in 500 
that you will need the help of rescuers every 
time you enter the water. Last year, when 
drownings dropped sharply, they still ac- 
counted for more deaths than any other type 
of public accident except automotive. 

Swimming accidents are not the only water 
peril. Nearly.20 percent of immersion deaths 
occur to persoris who are fishing, working in 
the water, or boating. The popular postwar 
surge to boat ownership gravely concerns 
safety authorities. Thousands are buying 
war-surplus vessels ranging from rubber 
life rafts to amphibious landing craft. Boat- 
building companies are swamped with 
orders. All these customers are potential 
victims of immersion, especially those who 
are novices at seamanship and navigation. 

‘The safety organizations—National Safety 
Council, Red Cross, Boy Scouts, U. 8. Coast 
Guard and others—know why there are so 
many drownings. Basically, the reason is 
that 90 percent of those who seek recreation 
in and on the water elther are poor swim- 
mers or can’t swim at all. Men are watched 
most closely by the lifeguards, because two- 


thirds of the time it 1s a man who needs help. 
‘The average fellow thinks he is quite an 
aquatic performer, is ible to dares, 
and usually is ignorant of the hidden dan- 
gers created by shifting sands, currents, 
tides and winds. : 

‘Will you, or a member of your family, oF a 
friend be one of the 50 daily victims of drown- 
ing this and next month? Not if you adhere 
to the list of DON'Ts, prepared for PSM by 
leading water safety authorities and pictured 
on the two following pages. 

If you get in trouble, and IF you are gotten 
onto land, and if you require artificial res- 

tion, there is about one chance in four 
that you will be revived. In cases where 
others require this service, you may have the 
opportunity to save a life, so you should 
know what happens when a person drowns, 
and you should know the most efficient 
methods of artificial respiration. 

‘When a person drowns, he is actually suffo- 
cated by inhalation of water during violent 
efforts to breathe. The brain is denied its 
customary supply of oxygen and begins to 
lose its function. The victim becomes un- 
conscious, stops breathing. Life may or may 
not be extinct. The body is wet and evapora- 
tion is reducing body temperature, making 
death all the more certain. Artificial respir- 
ation is required immediately. 

Modern artificial respiration was first at- 
tempted, in a primitive fashion, in 1774, on 
the advocacy of the Royal Humane Society. 
The pipe of a bellows was inserted in one 
nostril and the other nostril was closed. Air 
was forced into the lungs and then expelled 
by pressing the chest. Thus respiration was 
imitated. About the middle of the 19th cen: 
tury improved methods were introduced by 
Drs. Hall, Silvester, and Howard. In 1908 Dr. 
E. A. Schafer of Edinburgh, Scotland, de- 
vised the prone-pressure method. In 1927 the 
U. 8. Public Health Service adopted a stand- 
ard technique for this method, and many 
other American organizations followed sult. 
‘The Red Cross is its particular champion, 

‘Two years ago Dr. Frank C. Eve, of- Eng- 
land, disclosed a new method of resuscitation, 
‘The Eve method stresses circulation and 
warmth directed to (Continued on page 106) 
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3 Now, swing backward immediately, so os to remove the press 


ictim’s thigh on the side toward which 
+e palms of hands on the small of 
with the little finger just touching the lowest rib. 


2 With arms held straight, swing forward slowly, so that pres- 
sure is gradually brought te bear upon the victim. Counting 
“one-two” your shoulders should be directly above your hands. 
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EVE METHOD 
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] Mote fulcrum for boord or stretcher from a few large rocks. 


2 Secure wrists ond 
ankles of 3 
board to 
from slidin 


DON'T Swi jn Gold Weer 


supplying warm blood to the microscopic 
nerve cells that maintain respiration, as 
well as ventilation of the lungs. These nerve 
cells are located where the brain and spinal 
cord unite. They can be paralyzed by cold 
and revived by warmth. Dr. Eve states that 
resuscitation of the drowned is not merely 
working the bellows of the lungs, but is a 
fight to revive cold, asphyxiated nerve cells 
by a circulation of warm blood oxygenated by 
moving lungs. He believes the future merit 
of different methods of resuscitation will be 
judged more by their effects on the circula- 
tion than on ventilation, for air in the lungs 
is often useless unless the oxygenated blood 
is conveyed to the dying nerve cells. 

Much controversy over the comparative 
merits of the Schafer and Eve methods has 
taken place. Actually, the methods are com- 
plementary in many cases, because the Eve 
Process requires some equipment, which 
often is not available at the scene. This 
equipment ls very simple and no doubt will 

become standard at many beaches and pools. 
But there will occur many instances when 
the Schafer method, which requires no equip- 
ment, should be used at once, and continued 
until Eve equipment becomes available. 
vital point to remember is speed in 
administering ald. Surveys show that where 
more than 15 minutes elapsed between recov- 
ery of the victim from the water and begin- 
ning of artificial respiration the subject did 
not survive. BEGIN ARTIFICIAL RESPI- 
RATION AT ONCE and continue the treat- 
ment for at least four hours, if necessary, or 
until a physician declares the victim dead. 
To avoid strain on the heart when the victim 
revives, he should be kept lying down. A 
stimulant, such as one teaspoonful of aro- 
matic spirits of ammonia in a little water or 
a drink of sweetened hot coffee or tea, may 
be given. Never give an alcoholic beverage. 

‘The Bve system is easier on the victim and 

Jens tiring on the operator, and requires less 


Forty-five out of @ hundred drown- 

ing victims are swimmers who have 
10 than ability, and 

ten it Is a man who needs 
nd heed——the 

of these three experts on 


warnin 
safety in swimming: 


Jack Goldstein, Chief Lifeguard, 
ceuet th Beach, N. Y.: 

causes the most trouble? wee 
water, The overage person is too 
cockture, figures it con't happen 
to him, yt no attention to 
warning sign 
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skill than the Schafer method. The British 
Navy and the U. 8. Coast Guard have adopted 
it as complementary to the Schafer method. 

Here is what happens to the body when 
the two systems are used: 

Schafer: Pressure applied presses the 
abdominal contents (intestines, stomach, 
ete.) forward into the concave arch of the 
diaphragm. This bulges upward and com- 
presses the lungs from the bottom upward. 
‘Air is expired. When the pressure is released, 
the ribs spring back into place, the abdominal 
content slides back, and the diaphragm re- 
sumes its natural position. A return flow of 
new air rushes downward into the lungs 
under normal pressure of about 15 pounds 
per square inch. Thus, the lungs are made 
to function artificially. Coats or blankets are 
recommended to apply external heat. 

Eve: The rocking ventilates the lungs by 
alternately pushing and pulling the dia- 
phragm up and down. At the same tim 
blood is forced through the oxygen-starved 
heart muscle, helping to start {t or to reatore 
a feeble beat. Further, the nerve cells of the 
brain and breathing center receive blood at 
normal pressure. When the feet-down tilt 
{s made, blood from the extended arma fills 
the heart and encourages it to beat and 
pump. Dr. Eve goes beyond the blankets- 
for-warmth phase, when the equipment is 
available, in recommending application of 
hot bottles over the neck to revive the 
chilled nerve cells at the base of the brain 

Experiments have shown that the Eve 
method, with a 30-degree rock, produced an 
average intake of 150 cubic centimeters of 
air at each inhalation as against 55 c.c.'s 
under the Schafer method. 

The most important thing to remember is 
that all systems of artificial respiration de- 
pend primarily on PROMPT ACTION. Any 
delay may be fatal. As one authority puts it: 

“Don't waste time; start squeezing th 
chest even if you have to use your foot, 


Charles B. Scully, Director, First 
Aid, Weter Sofety and Accident 
Freventon Americ 
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Everybody has his ewn pet ides of some godget he would like te see in general 
use, What Is YOURS? Popular Science Menthly will pay five dollars for every such 
suggestion that Ite editers decide te publish. 
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Built-in foot warmers. Current 
from a heel battery might heat an inner 
sole, thinks Jimmy Pierce, Greencastle, Ind. 
‘Then, we'd never get cold feet, unless. . . . 


Phone bell regulator that would elim- 
inate the clang where only a soft ring is 
needed but would “pour it on” for grand- 
pop. Suggested by J. J. John, Dayton, Ohio. 


Luminous-inked typewriter ribbons 
that would allow Skippy McRitchie, Bronx- 
ville, N. ¥., to type in the-dark. Skippy 
must be at odds with the electric company. 


Momo-plate “mikes”? .s0 bleacher 
fans can hear the players sear the ears of 
the ump. But how about a censor, Mra, R. 8. 
‘Tucker of Fitchburg, Mass.’ It’s your idea, 
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Plug-in socket to use house current 
to start balky motors in winter or those 
that don't respond to a weak battery. 
K. J. Miller, Green Bay, Wis., suggests it. 
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Radar for trucks. With trucks so 


equipped, thinks Andrew Stelmach, Mill- 
ville, N. J., drivers would be less likely to 
back into things—yes, including you and mi 
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By DONALD H. MENZEL 


Professor of Astrophysics, Harvard University 


NN EXPLODING star is not news. Doz- 
ens of stars blow up each year, increas- 
ing their brilliance 10,000 times or more. 
Most of them, however, are extremely faint 
before the outburst, and even at peak 
brightness are not visible to the naked eye. 
Really bright objects are rare. But when 
a star bursts twice in a century—that is 
astronomical news! It gives us significant 
scientific information about such stars, 

In 1866 @ “nova” or so-called “new star” 
flashed out in the constellation Northern 
Crown. It was certainly not a true new star. 
A distant sun had exploded and greatly in- 
creased its output of energy. The brilliance 
faded rapidly until the star could be seen 
only with a telescope. When it was about 
a hundred times too faint to be seen with 
the naked eye, it stopped fading. It re- 
mained a faint star, fluctuating somewhat in 
brightness, until Feb. 9, when it blew up 
again. The astronomers call it T Coronae 
Borealis, ie, T (variable star) of the con- 
stellation Northern Crown. 

In 1866 photography was young and pic- 
tures of stars were not possible. But we 
have followed the variations of T Coronae 
ever since. We have studied its character- 
istics, some of them puzzling. Finding the 
answer to these might give us more infor- 
mation about the nova phenomenon. 

We know little about the “pre-nova” 
stage. There are so many stars that we 
cannot hope to pick out for special study 


Ours seems sturdy, but bursting stars reveal illness of others. 


one that may explode some day. The star 
gives no advance warning of its approach- 
ing outburst. 

‘The burst of a nova is a fantastic ex- 
plosion. The increase in stellar brilliance is 
ag startling as if a firefly suddenly glowed 
like an arc light! The energy dissipated in 
a nova explosion is equal to more than that 
of 100 quintillion atomic bombs, A single 
bomb, to release that much energy, would 
have to be almost as large as the earth. 

Somewhere in the star vast energy is 
suddenly released. This energy, struggling 
to escape, works its way to the surface, 
‘The star expands like a soap bubble, all 
the while increasing in brilliance. Finally, 
the outer layers are blown entirely away, 
receding into the distance as filmy wisps of 
nebulae. Gradually the star subsides to 
something like its original brilliance. In 
many novae, some years after the outburst, 
the fragmentary shell of expanding gas is 
still dense enough to show up as a nebular 
ring encircling the star. 

The average nova in its final stages ap- 
pears to be much hotter than it was initially. 
Observations indicate that the expanding 
gases around the star may continue to have 
& temperature of more than 1,000,000° C, 
for years after the outburst. 

Certain astronomers have, suggested that 
the whole phenomenon of novae is due’ to 
collapse of the star, and that the energy 
released in the explosion was produced by 
compression within. They argue that the 
nova is a stage in the star's evolution, the 
outburst marking one last splurge before 
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it settles down to enjoy a lengthy old age. 

The second outburst of 7 Coronae, how- 
ever, clearly proves that the collapse theory 
is wrong. It tells us that the tendency of 
star to blow up is 8 sort of disease; some 
inherent structural weakness causes only 
certain varieties of stars to become novae. 

This conclusion is somewhat heartening 
to us. It renders the chance of our sun's 
exploding extremely small. The long record 
of solar dependability goes back over geo- 
logical time, more than a billion years. 
During that interval the sun has never #0 
much as doubled or halved its energy out- 
put. The common solar disturbances, such 


ese is as clear-cut 
& case as our recent example. The indica- 
tions are that 7 Coronae—before the ex- 
plosion—may have had an extremely 
bloated and fairly cool atmosphere sur- 
rounding a very hot and tiny core. During 
the outburst, this surrounding gas is blown 
out with other material. Thus the star (the 
minute core) 1s indeed much smaller after 
the explosion than before, as the observa~ 
tHons demand, but there {s no collapse. 

The star probably explodes in jets, rather 
than uniformly all over the surface. The 
inner regions are so hot that the color of 
light has a distinct violet hue and the ultra- 
violet radiation is extremely intense. Along 
the jets the color changes from violet to 
blue’ to dazzling white. There may be a 
slight tinge of pink on the outer edges of 
the puffs, where the temperature is lowest. 
Between successive outbursts, 7 Coronas 
succeeded in at least partially rebuilding 
the bloated atmosphere, for the color dis- 
Played was often very red. 

A nova outburst does not seem to be a 
major catastrophe in the life of the star. 
In most cases the star recovers and may 
Prepare for another relapse in the near— 
or distant—future. Even a few thousand 
years is a short time in the life history of 
8 star, 

Most new stars have exploded only once 
within the memory of man. But it is quite 
Possible that some of these may burst again. 

The most famous of all novae is Tycho’ 
star, which outshone all but the planet 
Venus, in the year 1572, There were no 
telescopes then, and we do not know which 
of several faint stars in the vicinity may 
be the one Tycho observed. This outburst 
was so great that astronomers call it a 
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supernova—a very rare phenomenon indeed. 
‘The explosion may have wrecked the star 


completely, 80 that we may not have a 
recurrence. But astronomers still watch, 
hopeful of seeing it again. 

A variable star in Andromeda, Z Andro- 
medae, shows signs of novalike activity and 


somé day may flare into brilliance. Watch 
these places in the sky and you may some 
day see an unaccustomed star there. If 
you should see @ nova, notify the nearest 
astronomical observatory by telegraph, es 
soon as you have checked that it is not just 
planet. Those familiar with the sky cat. 
do real service to astronomy and science 
by watching for and reporting new stars, 
When one of these objects appears, as- 
tronomers all over the world train their tele- 
Scopes upon it and take photographs and 
spectra (rainbow colors) in rapid succession. 


A 
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‘The earlier stages are particularly impor- 
tant because we know least about them, 


and because the changes are most rapid. 


The energy source of these tremendous 
explosions may well be some sort of nuclear 
reaction, different from, but none the less 
akin to, those in the atomic bomb, In 
ordinary stars the release of atomic energy 
appears to be well controlled, but in the 
novae the processes appear to get out of 
hand and the tremendous bursts occur, 

Theoretical and observational studies of 
these: atom-star-bombs are important for 
scientific advance, The knowledge gained 
of gases at high temperature, the behavior 
of tremendous explosions and the conditions 
giving rise to them, may contribute to the 
problem of atomic power. It will certainly 
help us to understand a star’s constitution. 


Most novae appear in the part of the sky where the 
constellations Cygnus (at left, below), Perseus 
and Cassiopeia (below), ond Aquila (right) lie 
in the Milly Way. These sky maps show what the 
constellations look lite and where and when sev 
eral novae have flashed out in recent years. 


CASSIOPEIA 


To the naked aye, T Coronae Borealis 
(ot orrow point, left), even at its maxi- 
mum brilliance, wos @ modest, slightly 
askew jewel in the constellation Northern 
Crown. Through the huge telescope at 
Yerkes Observatory, however, it really 
looked like on exploding star (above). 
The spectrum below the photo shows the 
brood band produced by hydrogen 
atoms traveling 2,500 miles a second 
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Jet propulsion is fifth use 
for captured exhaust gases. 


the exhaust-driven supercharger does not. 
Driven £030,000 versity a meta 
a mill wheel is turned by a stream, it 
turns a compressor that packs air into the 


engine. 

As an anti-icer. Under certain moisture 
conditions at high altitudes, ice forms on 
the leading edges of wings and tail surfaces, 
It adds weight and distorts the shape of 


‘exhaust solids are carried to such surfaces 
to erode the metal. 


For cabin heating. It's often cold ina 


plane aloft even when it's hot on the ground, 
Other heat warm the air that 
flows through cabin and cockpit. 

For carburetor heating. Carburetion ab- 
sorbs heat. If freezing air enters the car- 


heat exchanger into the ees assembly. 
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WARMS WING 
TO PREVENT 


LONGEST élevator ride in North 
America is in a gold mine. Hoists in the 
fabulous Lake Shore Gold Mine at Kirk- 
land Lake, Ontario, Canada, drop workers 
to their assigned working levels at the rate 
of 2,000 feet (200 stories) per minute, The 
vertical shafts are almost eight times as 
deep as the Empire State Building is tall. 
Now the deepest hole on this continent— 
6,884 feet below the surface—and one of 
the world’s richest mines wince 1912, Lake 
Shore is being sunk another 500 feet this 
year, and plans call for an even deeper 
Penetration at a later date. 

‘More than 12,000,000 tons of rock have 
been blasted and hauled out to form the 
100-mile labyrinth of Lake Shore's drifts 
and crosscuts that runs under Kirkland 
Lake's streets and surrounding countryside. 

‘There are 46 levels in the mine, spaced 
from 150 to 250 feet below one another, 
and each level is a community in itself 


Drilling into @ gold-bearing quartz 
vein over a mile underground, prepar- 
Ing to blast out ore at Lote Shore. 
White quarts yields high-grade metal. 


This worker is repoiring on 


its own railroad, shops, ond 


with its own railroad, giant generators, 
pumps, repair shops, underground offices, 
and population of workers who follow the 
elusive veins of precious metal through the 
hard rock. 


Strangely, no matter what the tempera- 
ture at the surface, it is always 87% de- 
grees at the 6,800-foot level. Throughout 
the rest of the mine, ventilation keeps the 
temperature at 72 degrees all year round. 

Harry Oakes, later knighted, whose mur- 
der in Nassau, the , WAS a seni 
tion in 1943, made the original strike at 
Lake Shore after being put off a train for 
not paying his fare within a few miles from 
where the famous strike was made, Since 
that day in 1912 vein after vein has been 
discovered; $198,000,000 in gold has been 
taken from the mine, and the $93,000,000 
paid in dividends has been the source of 
several famous fortunes in Canada and the 
United States. 
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# underground. Each of the 
if the fabulous Ontorio mine he 
roundhous 


| the bullion room on the sur- 
ure gold is poured into 
id 150-pound bricks, then 
ped to the mint at Ottawa, 


This sludge of finer-than-taleum 
rock and water Is flowing toward 
@ cyanide solution that separat 
the gold from the rock parti 


from upper 
nd hoisted from lower o 
rushed before go’ 


Il on the surface 


belt carries grou 
the crushers to the hoists 

will lift it to the surface 
for grinding into powder, 
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LEVEL — 6.884 FT 


wuuy 


ioae HG 


Together 


for Television 


head of CBS engineer 
Hers since 1941 have 
ring. Sponsors declare this 
more truly than films do. 


ar in their natural colors. 


images to appe: 
{sion image is produced 


COLOR television for which the Colum= 
CerBroadcasting System has gone to | The color telev’ 
bat began last winter with transmission Dy modulating a 10-megacycle video 
bet nonies; direct transmission of street band, ‘wider than in prewar tests (PSM, 
Sienes by means of a live color television July “41, p. 65), and is composed of 525 
camera is promised this summer. jines of red, 525 lines of blue, and 526 

metually, persons gathered around a lines of grec ‘They are transmitted in 
Columbia Ultra-high-frequency television that order, but a complete three-color 
Cileiver are sceing an extremely rapid frame te received in 1/20 of a second. 
Series of one-color pictures—first red, ‘Whatever the color television camera 
serie‘plue, then green. The pictures are picls up is ‘reproduced in exactly the same 
then through a rapidly revolving color fl- way. If a ‘black and white newsreel were 
seen yhich 1s mounted in front of the set's to follow studio program in color it 
viewing tube, and the persistence of vis- ‘would not be necessary to change the dial 
yon within the watcher's eyes causes the setting on the receiver. 


This receiver enlar 
Mare renrnciges clsteres onc 10-Macb tube, Photographed a 
Wzet ware limited fo about two by tre inches. from the ot bean anlorged to 21 inches in diameter 
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Chief Fife illustrates (bottom photo) how smoke 
from a basement fire travels up the stairway to 
the first floor; how (middle photo) quickly shut- 
ting off the second floor limits smoke demog: 
ond, with his model pumper, how a fireman pul 
out the blaze, once proper ventilation it provided. 


Firemen’s Models 
Teach Tacties 


ARLY 7,000 Americans die each year 
in home fires—more than twice as 
many as die in fires that occur elsewhere, 
Why shouldn't the average home be at least 
an ammunition plant, the second 
safest place in American industry? Thad 
Fife, chief of the Western Cartridge Com- 
pany’s fire department at East Alton, Ill. 
thinks it can be 
Fife, who has been instructor of fire 
fighting at four state universities, says that 
the same principles of ventilation used in 
fighting factory fires will locate and lead 
to the prompt extinguishing of fires in 
houses. He uses a model house and toysize 
fire eng’ show how his ideas work, 
Although a fire may be confined to the 
basement of a house, the smoke and gases 
may fill the first floor above, hiding the 
fire's real location, Fife explains. But im- 
mediate ventilation disperses the smoke and 
reveals its source, so that firemen can put 
out the blaze with water or chemicals. The 
proper way to ventilate a basement fire, 
Fife says, is to open a basement window to 
windward, then a first-floor window on the 
opposite side of the house. 
suey 
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NEW IDEAS yumm 


Drink Carries Its Own Straw. 
Presumably at some time the victim of a 
milk or soft-drink container that burped on 
his vest, Louis J. Humbert, of Wyandotte, 
Mich., has designed one that carries its own 
straw. The proposed container would be of 
waterproof cardboard and any desired 
shape. The straw is to be built-in and have 
an inner tube, which can be pulled out to 
drinking length. A string (A) attached to 
the outer seal opens the container. Another 
string (B), attached to a cork in the inner 
tube, hauls that tube out and, with an extra 
tug, uncorks the drink. 


TUBE © 
SLIGHTLY 


Locks Window Open or Shut, SNAP ) 
KGhain tock invented by Folbert Hannon, of sirrons Go oe lL 
San Francisco, would firmly fasten a win- Lf 


Fresh Cuffs Snapped On. From 
Jean Persin in Paris, w! the detachable 
cuff apparently is still in vogue, comes a 
suggestion to snap on a fresh pair when the 
old ones become soiled. Snap-button bands 
‘would be sewed onto reinforced tapes. 


WIDE-ANGLE 
LENS 


RRO! Pre “A | , 
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For a Better Rear View. A wide- 
angle lens on the back of an automobile, 
projecting the rear view to a ground-glass 
screen in front of the driver, is a safety sug- 
gestion made by Clifford Barden, of Lisle, 
N. ¥. Barden's proposed apparatus, func- 
tioning on the same principle as a periscope, 
would show the motorist what is directly 
behind his car at a level below the range of 
the usuat rearview mirror. This would help 
in parking and backing. 


Bat with a Bulge. A lopsided base- 
ball bat has been designed by Samuel Janis, 
of Baltimore, who maintains that it will 
knock the horsehide right out of the park 
and take some of the sting out of connecting 
with fast one, Because Janis’s bat has one 
center of gravity for the handle and a par- 
allel one for the hitting end, it will swing 
more easily, the inventor argues. He adds, 
in the restrained language of patent claims, 
that the bat will “create unusual reactions, 
confusing to other players.” One reaction it 
{a interesting to apeculate upon 1s that of the 
Rules Committee of the major leagues. 


SLIDING 
CARRIER 


Nonelusive Bookmark. For the 
relief of avid readers who must waste prec- 
fous time, whenever they return to an en- 
grossing book, hunting for the torn corner 
of envelope or fragment of newspaper with 
which they confidently thought they had 
marked thelr place, Alex Pascoo, of New York 
City, suggests a new kind of bookmark. Pas- | 
00's device clamps to the back cover of a 
book. The marker is to be hinged, to permit 
pages to be turned, and move on a slide so 
that the slack can be taken up as the reader 
nears the end of the.story, 


‘ WATER PROOFED__—» — TOOTHPICK 


WATER- 
SOLUBLE HANDLE 


Travelers’ Alds. Soaped tissues that can 
be used to clean the hands and face but dissolve 

in the washing-up process are an idea of James 
x ‘Mutse, Bridgeport, Conn., inventor, for mak- 
ing travel more sanitary and traveling bags 
lighter. Another proposal with the same pur- 
Pose is that of Byron A. Babel, Highland, Calf. 
who suggests a toothbrush with a handle that 
will dissolve in water after it has been used. 
Its pointed end will serve for a toothpick. This 
brush would also have bristles impregnated with 
a dentifrice, thereby saving more room in the 
traveler's totlet kit. 
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Launched on a towline, 
the glider shown here 
has made 


build one of balsa is 
detailed on page 162 


The toy tractor and farm trailer at left are 
cll-wood projects made from scrap stock. 
Turn to page 156 for construction steps. 


Housing problems may not be solved with 
@ couch like the one below, but once a 
small home is found, it turns @ living room 
into @ bedroom and pr storage 

ind and under springs. Plans on page 146. 


Gls brought back many kinds; 
here's how to tell the best. 


By DAN OTA 


JN PREWAR Japan a foreigner found it 
easier to purchase a rare gem than a 
genuine antique Nippon-to, traditional two- 
handed sword. For the past 40 years, es- 
pecially, it had symbolized intense Japanese 
nationalism. Today thousands of these 
swords have been brought to the United 
States by veterans from the Pacific. But only 
a few of the new owners know that their 
souvenirs were once bought and sold for 
prices up to $10,000 apiece, 

Before V-J Day, the demand for Nippon- 
to came from private collectors, museums, 
_and Japanese army and navy officers. The 
military market boomed as Jap conquests 
multiplied. Since the supply of antique 
Nippon-to was limited, consisting largely of 
family heirlooms, prices soared 1,500 per- 
cent between 1930 and 1940. But Japan’s 
defeat, its devastating effect on the popu- 
larity of militarism in Japan, the Allied con- 
fiscation of swords as a part of disarma- 
ment, and the transfer of the swords into 
uncritical hands dropped the prices to junk- 


A Jap swords pedigree, its maker's nome, it 
usvally forged into the haft—as is Shigeyoshi 
Ono's above. To uncover this, the safest pro- 
cedure is first to top the bamboo peg out of 
the handle (top left); then to loosen the blade 
by holding the sword, point upward, in the left 
hand ond striking the left forearm with the 
right hand; and finally to lay the sword on o 
table (top right) and slide the hilt off, 
Decoration at left is an ancient sword guard. 


store levels, Values flared only when Gls, 
eager for fancy souvenirs though unaware 
of their former costs, bid them up. 

In the early 30s the Japanese Army dis- 
carded the Western-style saber and issued a 
standard gun-to, an all-metal, mass-produced 
replica of a typical Nippon-to, for officers 
and sergeant majors. Most officers, however, 
from vanity or superstition, preferred to car- 
ry hand-forged swords inherited or bought. 
These were not carried merely for dress; the 
Jap officer took his fencing lessons seriously 
and expected just as seriously to use his 
sword in combat. 

There are four chronological divisions 
to Nippon-to: gun-to, or government issue; 
shinshin-to, or very recently forged swords; 
shin-to, or recently forged swords; and ko-to, 
the true antiques. 

While the oldest Japanese swords brought 
to the U. S. within the last 10 months date 
from about 1200 A.D., Japs claim some of 
the swords in their Shinto shrines—the Im- 
perial Kusanagi at Ise Shrine, for example— 
are as old as their mythological history, some 


2,600 years. (Continued on page 122) 
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sword 


TEMPLE SWORD ... Swords kept in private or public shrines have 
scabbards of unfinished wood ond, usually, a dragon carved on the blad 


SHORT SWORD ... Most wakizashi (short sword) blad 
fitted into thei 


long. Frequently, @ small knife or kozuke 


ess of the Kusanagi, claimed to be the oldest Joponese 
in existence, has been corved on the newer blade above. _ 


‘ore 18 to 28 inches 


wooden scabbords. 


GREAT SWORDS. The tochi (great sword), made for 
h handle and 30-inch blade. 


J pitched bottles, usually has 1 


Every school of swordmaking guarded its 
own formula and technique. Shinshin-to 
schools emphasized quantity rather than 
quality. But shin-to and ko-to blades were 
made with great skill and extremely pains- 

wae taking labor. Steel totaling four or five times 
the bulk of the finished blade was heated 
and hammered thin, folded into itself, then 
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1 A blode forged by Goro Okoxoki Mamamune 
(1264-1344) sold before the wor for 20,000 yen. 
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again heated and flattened. This refining 
process was repeated about 15 times, with 
charcoal made of straws for a reducing agent. 
Frequently several blocks of steel of different 
grades were treated and finally combined to 
make a single blade. 

Swordsmiths stressed “the development of 
the blade’s soul,” which meant the observ- 


MADE BY JAPAN’S 


Before the war, Japanese officers and other 
collectors paid thousands of yen (then worth 
25 cents) for blades forged by their coun- 
try’s 10 best swordsmiths. Such swords 


we = 


Q Sword by Sanjo Munechika (10th century) was 
‘once worth 15,000 yen, has often been co; . 


BA = 


4 | Jop drama, villain wears @ sword by Murama- 
so | (14th century). Prewor value: 5,000 yen. 


ee 
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3 Yasutsuna's blades (9th century), called the 
best by some experts, have cost 9,000 yen. 


5 One of the best of the semimoderns was Okisato 
(7th century). Blades once cost 3,000 yen. 


dragon (carved above) slain by a brother of the Sun Goddess. 


GOVERNMENT ISSUE. Many shinshin-to (above), hand-forged 


since 1868, hod reputable makers but w: 
ment. Gun-to (below) were machine. 
thousands during World War Il, had serial numbers (loft) on them. 


ed 


ance of certain rituals while the sword was 
being forged. A prayer mumbled with each 
stroke on the.anvil was believed to have a 
spiritual effect on the steel. 

After the steel had taken shape, it was 
partially coated with layers of fine clay, 
heated, and dipped in warm water. This 
final process tempered the cutting edge, 
which had been left uncoated. The wavy 
line effect seen on many old blades was the 


standord military equip- 
de by th hundreds of 


visible result of this artistic clay-coating. 

Finally the blade was sharpened and 
polished by hand; a month’s job for an 
expert using varying grades of soapstones 
and fine talcum powder. An orthodox Jap 
would never use oil in caring for his sword 


or touch the steel with his fingers; nor would -_ 


he sharpen it more than once jin a lifetime. 
His mouth was stuffed with a rag so that his 
breath wouldn’t tarnish the polish, 


Nagamitsu's (13th century’ 
10153550 yen se 


| 


According to legend, the Kusonogi was found in the belly of c 


to nine 
woods 
tractor 


‘end LoPlant-Choote brutheutter and clearing 0 
heavily wooded area for mineral d 


QUIETING 
the SMALL FRY 
of the SKY 


Diners are beginning to cut down 
the three chief sources of noise in the 
lightplane: the propeller, engine exhaust, 
and engine clatter. 

Engine clatter is all that conglomeration 
of small noises arising out of the intake of 
air, scraping of pistons, tapping of valves, 
grinding of gears, etc. It will reduce grad- 
ually with advances in motor design, which 
bring about fewer moving parts and finer 
machining of the remaining parts. For the 
present, the best answers lie in the effective 
shrouding or cowling of the engine and pos- 
sibly the installation of sound-absorption ma- 
terials (soundproofing) inside the cowling. 

The major noise problems—propeller and 
engine exhaust-and how they are being 
combatted are graphically shown in the 
pictures below. As a propeller revolves in 
the air, it throws off a series of waves of 
atmospheric pressure that blast out at a 


ter its: 
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speed of roughly 1,000 feet a second. When 
they strike the ear they register as sound, 
The number of waves striking per second 
determines the pitch, and the force with 
which they strike determines the sound’s 
intensity or loudness. A secondary source of 
propeller noise, called the vortex note, arises 
from the “burblings” or turbulences set up. 
as the air Hows over the blade and drops 
off the trailing edge. The two-bladed pro- 
peller kicks up more decibels than any 
known propellent in modern transportation, 

(The decibel is a unit of measurement of 
the loudness of sound. Ordinary conversa- 
tion lies between 40 and 60 db.) 

As for the open-exhaust engine, its noise 
at cruising speeds is considerably louder 
than that of the three- and four-bladed pro- 
pellers. The answer here seems to be muf- 
flers. A number of lightpline manufacturers 
either have as standard equipment, or are 
working on, engine mufflers, partly because 
they realize the need of quieting planes if 
they are to be used around in-city airfields 
and partly for the comfort and convenience 
of their prospective plane buyers. Engineers 
report a considerable reduction in exhaust 
blast without any material loss of power. 


Courtesy National Aeronautics 


‘Avslamesa” mar cats 13.04, 
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AN EYE FOR HEAT 


ICIENCE has outdone the cat with a new 

device that can really see in the dark. 
The superconducting bolometer, developed 
at Johns Hopkins University’s Cryogeny 
(refrigeration) Laboratory by Dr. Donald 
H. Andrews and three student associates, 
will spot a truck moving in complete dark- 


WINDOW 


COVERING 
vacuum 
CAN 


sideways, backword ed 


forward by an electric BOLOMETER 
jotor, picks up the heat SLE MENT 
of the 
in the rear mir- 
it down 
eet 


Telbetayode! any 
neath. In this wey, the 
sensitive element gets o 
"look" at each point of 
the area. fy 
cryostat, shown 
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—needed for operation. 
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ness five miles away—and instantly trace 
its outline on a screen. 

Actnally an ultrasensitive heat-measuring 
instrument, the bolometer detects heat radi- 
ing from men, vehicles, and buildings. Un- 
like the Army's sniperscope (PSM, June ‘46, 
p. 73), which reveals a night-hidden object 


New bolometer that “sees” warmth miles away 
will help fight disease, warn of fire, catch bur- 


glars, and spot heat leaks. 


by sending out a beam of infra-red rays and 
showing on a screen the reflections from the 
object, the bolometer does not emit rays. 

Like early television cameras, the bolom- 
eter employs a mechanically oscillated 
mirror to scan the area under observation. 
Instead of a cell sensitive to visible light, 
however, it has a tiny strip of alloy that re- 
sponds to the invisible light of the infra-red 
spectrum—heat rays. This alloy—the rare 
metal, columbium, alloyed with nitrogen— 
converts the varying heat radiation it re- 
ceives from the mirror into electrical im- 
pulses, which are amplified and fed into a 
cathode-ray tube. Movement of the cathode 
beam is synchronized with the oscillating 
mirror, while the intensity of the ray is gov- 
ered by the impulses from the alloy strip 
—thus the object being observed appears on 
the fluorescent screen of the tube just as 
in a television receiver. 

Its high sensitivity and quick action 
should make the bolometer valuable in 
science and everyday life. An instrument 
that can sense the heat of a truck five miles 
away might remove the danger from night 
driving. In a bolometer-equipped car, the 
driver would see a pedestrian or oncoming 


his arms raised looks like this on 
ing screen of the superconducting 
bolometer. Made in complete darkness, the 
first "heat portrait” ever taken shows the 
bolometer's inventor, Dr. Donald H. Andrews. 


By MARTIN MANN 


vehicle on a screen on the dashboard long 
before he could see either of them naturally. 

The bolometer also might be used to de- 
tect heat losses caused by faulty insulation 
of buildings or equipment. Photographic 
film placed over the viewing screen would 
make a heat picture of a house, showing ex- 
actly where heat was leaking through walls 
and roof. And suggestions have already been 


Looking down on the bolometer's electric motor ond gears, 
ill Ports A ond B ore the 

m of the 

viewing scope synchronized with the excillating mirror, 


which the forward 
two potentiometers that  k 


cathode be: 


Copper post to which columbium, stride (ight 
ot right) is fostened 
‘thousondths of 


pl 
it react in three t 


made for employing the bolometer in fire 
and burglar alarms. 

But most important, its inventors believe, 
will be the use of the superconducting 
bolometer as a new tool in scientific research 
—particularly in medicine and physics. 

For the first time doctors will have an in- 
strument sensitive and fast enough to 
measure accurately the heat radiated from 
the human body. More precise analysis of 
body heat is expected to disclose additional 
information about the fundamental nature of 
disease and life itself. In physics, the bolom- 
eter will make more accurate investigation 
of the infra-red spectrum possible, and per- 
haps add importantly to existing knowledge 
of atomic structure. 

Dr. Andrews will begin research this fall 
into the nature of heat radiations from 
sugar, fat, and other simple organic sub- 
stances. Actual medical work, he estimates, 
can be started next spring. 
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A rock-salt window protects the bolome- 
ter element, columbium nitride, for gloss 
would not transmit all the heat rays de- 
tected. Maintained at 434° below zero F. 
columbium nitride notes 0 


The bolometer represents eight years’ 
hard work. When Dr, Andrews, while re- 
laxing on the beach at Nassau, first thought 
of using a heat-measuring instrument as a 
detector, it was merely a good idea and little 
more. There was then no suitable heat- 
measuring instrument. The existing bolom- 
efers used a simple platinum strip set in a 
balanced electrical circuit; thus a change in 
the temperature of the platinum, altering 
its electrical resistance, changed the current. 
in the circuit. 4 lvanometer would then, 
in effect, register small temperature changes. 
But this bolometer was not sensitive enough 
to pick out a truck at five miles. 

To improve the bolometer to fit his pur- 
pose, Dr. Andrews drew on 25 years’ ex- 
perience in low-temperature research, He 
knew the strange properties that matter 
acquires when cooled almost to absolute 
zero, the unattainable point 459 degrees be- 
low zero Fahrenheit where molecular mo- 


tion would stop completely. One of these 
properties—superconductivity—was eventual- 
ly to solve his problem. 

Low-temperature researchers had dis- 
covered earlier that electrical resistance— 
the “friction” with which substances oppose 
passage of an electrical current—suddenly 
disappeared in some metals when they were 
brought to a temperature near absolute zero, 
If a current were started circling through a 
ring of metal at superconducting tempera- 
ture, it would continue indefinitely, provided 
the temperature did not rise, 

‘Aware of this phenomenon, Dr. Andrews 
reasoned that an unusually sensitive bolom- 
eter could be made by maintaining the 
bolometer element just barely above the 
superconducting temperature. Since the 
drop from normal resistance to supercon- 
ductivity occurs very suddenly, an element 
kept at this transition temperature would 
show very large changes in resistance for 
minute differences in temperature. 

Assisted by Drs. Robert M. Milton and 
Warren DeSorbo, Dr. Andrews made the 
first superconducting bolometer by cooling a 
tantalum element with liquid helium. It was 
remarkably sensitive, but the apparatus was 


Dr. Donald H. Andrews watches the 
of his bolometer. The mini 
him is used to photograph the images on the screen. 
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bulky and expensive to operate. Through 
diligent research, Dr. F, Hubbard Horn dis- 
covered that an alloy of nitrogen and colum- 
bium became superconducting at 434 de- 
grees below zero F.—a temperature easily 
obtainable with liquid hydrogen, which costs 
only one-tenth as much as liquid helium. 

In the present model, the columbium ni- 
tride element rests under a rock-salt window 
in the center of three concentric copper cans, 
called a cryostat. The inner can contains 
liquid hydrogen, the next liquid nitrogen, 
and the outer can a vacuum. 

In operation, a small, steady electric cur- 
rent is passed through the columbium nitride 
element. Heat rays striking the element 
change its resistance and cause the electric 
current output to vary. These variations are 
amplified by standard, radio-type equipment 
and fed to a cathode-ray tube. 

If the bolometer were mounted in an 
automobile, for example, the mirror would 
“look” from one side of the road to the other, 
shift down a bit and then “look” across 
again—in much the same way the human 
eye moves when reading. Whenever the 
mirror found an object radiating heat, such 
as a man walking in the road, its heat rays 
would be reflected to the bolometer ele- 
ment, which would convert them into elec- 
trical’ impulses. 

The cathode beam, moving in synchron- 
ism with the mirror, shoots electrons at the 
screen when it receives an electrical im- 
pulse, causing the screen to glow at every 
point where the mirror found heat radiation, 
In that way, a zigzag outline of the man 
would appear on the screen. If the object in 
the road were another automobile, the 
engine, being hottest, would glow brightest. 

As a detecting device, the bolometer is 
rather expensive to operate, since it re- 
quires about $8 worth of liquid hydrogen 
and nitrogen for every 24 hours’ use. 

The initial investment would not be great, 
however, since even the first, custom-made 
bolometers cost only about $100, And if 
they were to be mass-produced, Dr. An- 
drews estimates this would drop to $25. 

Eventual elimination of the need for any 
liquefied gases, with resulting economies, is 
Dr. Andrews’ present goal. He has already 
built the first model of the cryodyne, a re- 
fined mechanical refrigerating unit. The first 
cryodyne produced a temperature of 884 
degrees below zero F., and Dr. Andrews 
expects that improvements will enable it to 
reach the superconductivity zone. 
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ROTATING 
PISTONS 


Engine with 3 moving 


A NEW-TYPE engine that would fit easily 
into a market basket is designed to 
power anything from a midget auto to a 
giant liner economically and with little wear, 
The engine, invented by Sam Baylin, 
Russian-born Canadian citizen of Montreal, 
is 13 inches high, 10 inches wide, and six 
inches deep. It weighs 100 pounds and de- 
livers 100 horsepower. Multiple units can be 
placed in tandem on the same drive shaft to 
deliver whatever horsepower is required. 
Baylin’s engine has only three moving 
parts—driving, combustion, und gute rotors. 
All are assembled in a housing. The driving 
rotor carries odd-shaped pistons on it. When 
it rotates it synchronizes with the 
rotor and direct compres: 
results. Fucl is injected and ignited. Com- 
bustion sends the driving rotor around on the 
shaft to which it is fastened, and the shaft 
transfers the mechanical power derived. 
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Piston 
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cam 
OPERATING 
DISTRIBUTOR 


ESCAPE 
por 


comaustion’ 
ROTOR 


FUEL INJECTOR. 


Even in its present stage of 
development, the Baylin engine 
roises a compression of 100 
pounds, which is twice as much 
es other gas turbines produce. 


In addition to compactness and light 
weight, the engine has these advantages: 
there are no reciprocating parts, thus reduc- 
ing v \d increasing power by eliminat- 
ing inertia; power flows more uniformly to 


the shaft than in the conventional piston 


engine; and it uses less fuel because |i 
energy escapes from airtight “cylinders. 

The Baylin engine should interest plane 
builders, who constantly fight the weight- 
per-horsepower bogey, because (1) of small 
frontal area; (2) lighter materials can be 
used to build it (housing is now made of 


ttle 


cust iron), and (3) it can easily be con- 
verted into a highly efficient compressor 
unit for jet-propelled aircraft. This is be- 


cause the engine has a high ratio of com- 
pression to the fuel consumed. It packs air 
tighter than the turbine impeller wheel. 
Most gas turbines use two-thirds of the total 
power they produce for compression. 
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2) FUEL IS INJECTED 


COMBUSTION 
GOES ON WiTH— 
GASES ESCAPING 
UNDER ROTOR LIP 
AND THROUGH 

ESCAPE PORT 

TO DRIVE PISTON 


4) POWER STROKE (FIRST PHASE) 


WHEN PISTON 
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GASES WILL 
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PISTON 
is BEING 
DRIVEN ONLY 
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PISTON IS. 
FORCING IN 
AFRESH 
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AIR CHARGE 


BY EXPANSION 
OF TRAPPED 
GASES. BECAUSE 
UP OF EMPTIED. 
COMBUSTION ROTOR 
CLOSED ESCAPE PORT 


A) PQWER STBRKE 


HIBR PHASE) 


In Mantz's ir force is this 
B-17G Flying Fortress, minus 
war paint, os recommended 
Former stunt pilot Poul Mantz by combat commanders in 
swoops through an open hangar ‘ World Wor Its 
in one of his early biplones. 


This Sped (below), relic 
of World Wer |, hes 
‘eppeared in "Men With 
Wings,” "Capt, Eddie,” 


The plone below is not 
Germen, but it looks like @ 
Fokker 0-7, It was faked 
from en OX-5 Travelair, 
with a phony bank of ex- 
houst pipes 


Another Mantz plone thot 
during World Wer I is 4 
SES thown below. 
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~ By ANDREW R. BOONE 


HE LARGEST private air fleet in the 
world today belongs to: Paul Mantz, a 
former stunt flyer. It is a Hollywood enter- 
rise that can supply, for any thriller bein 
single fighter of World War I vintage 
or a modern combat group of fighters, and 
bombers. Mantz’s current stock consists of 
560 airplanes, nearly all combat types. He 
ean photograph a scene from his slowpoking 
Stinson L-1 reconnaissance monoplane, fy a 
B-17 or B-24 from aamountain hideaway, roar 
across a field in a practical mockup of a P-47, 
or put a Spad or Fokker-through an Immel- 
mann, 
After scouring the nation for 16 years, 
Mantz has 22 old-timers in his hangar in San Everyone wil'E 
Fernando Valley, Calif. They chat e Jennies, nie the. Fiieg atta 
DHs, SE-5s, Spads, Nieuports, Thomas Morse ger insignia, but the 
Scouts, Orencos (three-place Jennies), one plane above is really 
Oriolé and one German Fokker D-7 complete Socata eae 
with Iron Cross and red plumage. All have taxis ot 60 maps 
worked in the movies. 
Mantz recently bought from Army surplus 
475 planes that cost $17,000,000 to build. 
Many of them will fly for the movies at rentals 
varying from $100 to $1,000 a day. 


There's a false rodi- 
ator on this Boeing 
P12 Army fighte 
Lines ore oncient, b 
@ 450-hp. Wasp 
gine gives it sp 
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There's a crosh bor 
between the cockpits 
of the Vega Model 
35 troiner ob 
ond some day 
may save the lives 
of stunt fliers when 
the plane rolls over, 


Above is a real Fok- 
ker D-7, acquired 
12 years after first 
World Wor, Montz 
repaired the plane, 
then flew six 
motion pictures, 


This Oriole hos the You may have seen this 20- 
first monocoque fuse- year-old Nieuport in “Hell's 
lage ever designed. Angels" or other pictures. 


ing cafeteria rush hour. 
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New “No 


analyze air 


HHREE of the “snoopiest 

ever devised have recently 
veiled. Two of them, invented at Nort 
western University, smell out the presence 
of extremely minute amounts of gas i 
smoke in the air. The third, developed by 
General Electric, catches and counts it 
visible microbes. 

A rugged, portable device, the Northwest- 
ern Ultraviolet Photometer detects as little 
as one part of gas in a million parts of air. 
During the war, with ultraviolet light, it 
tested the penetration of poison gas through 
masks, measured the effects of gas bombs in 
buildings and fortifications, and in the field 
tested the movement of gas clouds. Its in- 
ventors, Dr. Irving J. Klotz and Malcolm 
Dole, now expect it to provide continuous 
measurement of toxic vapors in factories 
and mini 

The Northwestern Photoelectric Smoke 
Penetrometer is an electronic sniffer so sen- 
sitive it can detect 1 100,000 of an ounce of 
smoke in a room 30 feet square. It was de- 
veloped by Dr. Hugh B. Pickard and Frank 
T. Gucker, Jr., chemists, and Chester T. 
O’Konski, electronics expert. The instru- 
ment’s peacetime value will include 
in studies of industrial plants, smoke elimi- 


instruments 
been un- 


Dr. Matthew Luckiesh inserts o bacteria-free dish 
into the I2-pound G.E. electrostatic air sampl 


nation, and air purification and condition: 
ing system 

The other detector is the G.E. bacteria 
counter, which “inhales” air at the rate of 
half a cubic foot a minute. Germ-laden par- 
ticles are attracted by electrostatic fields and 
intercepted by petri dishes coated with a 
nutrient jelly. This jelly traps the microbes 
in the same way as houseflies are caught by 
fly paper. After a 40-hour incubation period, 
bacterial counts are made from the germ 
colonies that appear on the jelly. 

The air sampler will 
enable engineers to com- 
pute the germi en- 
ergy needed to keep bac- 
teria to a minimum. 


Using the Smoke Pene- 
trometer to test a gas- 
mask canister (top ce 
ter). Tubes (right) indi 


cate rate of air flow. 


A coxtnot for electric fences that pre- 
vents moisture from interfering with their 
effectiveness has been developed by the 
Lionel Corp., manufacturers of toy trains. 


Electrical Aerial Camera Now 
Films Action on Ground 


Faincnmp’s famous nine-pound, K-25 
aerial camera has been adapted for taking 
action pictures on the ground. It photo- 
graphs from 25 feet to infinity, mounts a 
14-inch £/5.5 telephoto lens. It gets its 
power from a tiny 24-volt DC battery 
pack, carried in a metal case on a shoulder 
strap. Each roll of film provides 50 four- 
by five-inch exposures at the rate of two 
per second, 


jars = =. f 
Control Built by Toy Maker 

The mechanism is hermetically sealed 
in a molded glass “blister.” It operates with 


equal efficiency 6n one “hot shot” battery 
(above) or four No. 6 dry cells. 


bo A ia 
Makes Single Pair of Shoes Do 
for Roller and Ice Skating 


Router skates and ice skates have been 
provided for the same pair of shoes by 
J. W. Howard, of Brigham City, Utah, All 
a skater has to do when winter comes is to 
unscrew the rollers and attach the blades. 
Both are on pinions, which can be inserted 
in the framework and secured with lock nuts. 


“D.D.T. Lite’ Lures 
Insects to Death 


Tus new device for kill- 
ing insect pests at night at- 
tracts them to a light within 
a wire cage coated with 
D.D.T. crystals. D.D.T. 
screens to fit over regular 
light bulbs are also being 
manufactured. 
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OME OWNERS 


LIVING IN A SILO means home sweet home 
for Mr. and Mrs. Joe F. Nichols, of Littleton, 
Colo., a suburb of Denver. They have three 
cylindrical rooms, a basement, and a 12’ 
high attic that could be converted to another 
room if needed. The rooms are 12’ in 
diameter and, Mrs. Nichols boasts, have no 
corners to clean. 


STYLING THE SINK. Eye appeal is a feature 
of the faucets in a model kitchen developed 
by the General Tire and Rubber Company 
of California, The spout, which is designed 
to give maximum coverage, is made in a 
unit with the hot- and cold-water valves for 
installation on the ledge of the sink. It can 
be swung out of the way when not in use. 
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PAINT IS WITHIN EASY REACH when the 
can is hung on a rung of the ladder by the 
adjustable hook shown above. The clamp 
fits under the lip of the can and holds it 
securely, and the handle is always out of 
the way of the brush. A simple twist of the 
hook adjusts the device for use on the right 
or left side of the ladder, as shown in the 
drawing. 


NEW DINETTE TABLES for use right in the 
kitchen slide out when a meal is to be 
served and are quickly hidden away after 
the table has been cleared. The legs are on 
rollers and tuck away at the sides of the 
cabinet. Coppes, Inc, of Nappanee, Ind., 
is the maker. 


a 
AMERICANS noun THEM OWN 


THIS HYBRID suggests what 
can happen when aircraft 
parts are employed in making 
an automobile, 
of Los Angeles sd an in- 
creased gear ratio, a long 
chassis, and du radi 

one on each side 
of the rear 


the driver. In_ preliminary 
tests Norvell reached a speed 
of 131 m.p.b. with a Chrysler 
engine. 


FEATHERWEIGHT is the word for the little 
car at the right. It weighs 500 Ib., just 
about one fifth as much as the standard 
jeep. Emery Kent, of Wichita Falls, Texas, 
the builder, made many of the parts by 
hand. He tells of getting 50 miles to the 
gallon, and 50 m.p.h. top speed. 


REAR-WHEEL STEERING, using,a pair of 
wheels mounted close together, is one fea- 
ture of this car, built by Dale Ashenfelter 
while he was stationed at Kirtland Field, 
N. Mex. Here he’s looking into the luggage 
compartment, which is at the front of his 
car. The engine is in the rear, and drives 
the car at a imum speed of 55 m.p.h. 
He says fuel consumption is small. 


“THE ROAD RUNNER.” Two and 
a half years plus $2,000 were used 
by Arden Edwards, of Burbank, 
Calif., to put together his dream 
car, It’s an underslung job—less 
than 5’ high—and the one-piece 
steel body is ler than usual, 
Four people can sit in the front se: 

With its rear-mounted Dodge en- 
gine, it can hit up to 100 mp.h. 
Edwards naturally chose red as the 
color for his sporty car, and he 

mixed the shade himself. i 
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STEEL RUNWAYS. Patterned after the mats 
used on wartime airfields, these linked steel 
plates aid in freeing a car bogged in mud, 
sand, or snow. They can be folded up to 
take little space in the luggage compart- 
ment, and have cables that can be looped 
over the bumper so the driver can tow them 
along behind until he reaches firm ground. 
The plates may also be employed as wheel 
chocks and as jack platforms on soft shoul- 
ders. The Morton Manufacturing Co., of 
Chicago, makes them. 


A LUGGAGE CARRIER that fits on the roof 
of a car is one answer when the luggage 
compartment in the rear won't hold all the 
equipment for a vacation or fishing trip. 
The carrier is a simple canvas bag, made 
by the Kari-Top Co., Dayton, Ohio, and is 
adjustable to fasten securely to any coach 
or sedan roof. A zipper closes the bag and 
keeps out rain and dust. When not in use, 
the carrier can be easily removed and folded 
compactly into a small box, which can be 
stowed away in the car or garage. 
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A RUBBER GROUND strip for carrying off 
static electricity from fuel and other trucks 
has been developed by the U.S. Rubber 
Co. Made of a special conductive rubber, 
the strip grounds the frame so any static 
electricity can pass off harmlessly. Besides 
being noiseless, the rubber is said to wear 
longer than the conventional chain. 


VULCANIZING A TUBE can be done out 
on the road with the kit made by J. S. 
Speaker Corp., of Milwaukee, Wis. A buffer 
and three patches, with heat units and 
metal pans, are carried inside the can. The 
vuleanizer is attached to the top of the can. 
A tube is buffed, clamped in the vulcanizer 
‘with a patch, and the heat unit lighted. 
Heat and pressure make a well-cured joint 
between the patch and tube in the same 
way tubes are repaired with the larger 
vilcanizing equipment commonly used in 
s.ops and garages. 


Tuning Up Your Car 
for 1946 Gasolines 


By BERNARD P. BLANKMAN 


Noticed anything different about your 
car since it has been on a rich diet of 
postwar gasoline? 

You should—for according to the refiners, 
the pumps are delivering the highest octane 
fuels in automotive history. Before the war 
a peak was reached of 79 octane for premium 
fuels, and 75 for regular gas. In the war 
years the figures tumbled to about 75 for 
premium gas: and 70 for regular. A few 
months ago a survey of gasolines on sale 
showed 82.3 octane for premium gas and 75 
for the regular—the highest they've ever 
been. 


In theory, these gasolines promise higher 
power, better over-all performance, and 
greater economy for all cars. But so far as 
most of the cars on the road are concerned, 


these high-grade fuels mean practically noth- 
ing, beyond the absence of the wartime 


ping. 

The fault isn’t in the gas. It’s in the:cars. 
Most automobiles are not adjusted for the 
1946-model gasolines. Some cars are me- 
ly adjusted for low wartime grades. 

are adjusted for the prewar va- 
rieties of fuel. In both, all the potential 
benefits of power, performance, and econo- 
my flow into the gas tank and straight out 
the exhaust. It is possible to save some of 
a zip from the new gasolines. Tuning 
to for higher octane is the way to 


do it. 

‘Compression, carburetion, and cooling are 
the first three things to check. Once these 
matters have been looked into, you'll be 
ready to tackle the ignition, which is the 
crucial part of the job. [Turn the page.] 
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GRIND VALVES > 


1, RAISE COMPRESSION 
1], COMPRESSION. Increasing the com- 


pression is one way'to wring more power 
from the 1946 gusolines. The higher octanes 
will allow higher pressures without knock. 
It follows that a driver should tune up his 
car to raise compression as much as possible. 
During the war some cars were equipped 
with thicker cylinder-head gaskets, or double 
gaskets. These gaskets should be removed 
and standard gaskets installed. Putting in a 
new set of rings, and grinding the valves, 
will step up compression pressure on most 
cars. The engine becomes better sealed, and 
the power concentrates on the piston head 
instead of whistling by the rings or slipping 
through the valves. This is nothing new, of 
course. A valve-and-ring job always im- 
proves performance. But today, with gaso- 
lines packing a stronger wallop, it will put 
new muscle in your engine. 


2 CARBURETION. During the war when 

* octane numbers took a nose dive, some 
cars had to be fed a richer mixture to keep 
the knock toned down to a whisper. Car- 
buretors were altered by adding larger jets, 
or by changing the metering rods. Now that 
fuels have come back to normal—and more— 
carburetors should have the standard parts 
put back. For many drivers, carburetor 
insides are one of the untouchables of the 
car engine. In the case of installing jets, or 
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changing rods, the skilled mechanic is the 
man for the job. Actually, the mechanic's 
touch in tuning up could benefit many cars, 
for precise adjustments pay off in economy 
and performance. 


3. COOLING. Just as higher oct 

* lines coming out of the servic 
pumps mean more power, they mean more 
heat inside the engine. This heat must be 
kept under control to protect the engine. 
Everything under the hood that helps cool- 
ing—air, water, and oil—should be ready to 
do its job. 

The engine doesn’t get the full quota of 
cooling if there are bent fins in the radiator, 
or if the core is clogged with sticks, leaves, 
and bugs. A layer of rust and scale in the 
water jacket is like a layer of asbestos 
around a pipe. Rust and scale keep the heat 
inside the engine, instead of passing it out 
to the water. Extra heat in the engine can 
break down the oil so it loses its lubricating 


2. RESTORE CARBURETOR 


powers and turns into acids that nibble away 
at close-fitting metal parts. Here is a list 
of items that a cooling-system conditioning 
should include. 

Flush radiator and block. Pressure flush- 
ing is the most effective way to clean the 
system. A good job can be done without 
pressure equipment by using a cleaning com- 
pound and neutralizer. Test thermostats. 
Immerse the thermostat in heated water to 
be sure the thermostat starts to open at the 
temperature recommended for your car. Be 
sure as well that it closes below this point; 
an overcooled engine wastes fuel and power. 
Examine hoses. Replace hoses that show 
signs of deterioration or swelling. Examine 


radiator core. Straighten out bent 
fins. Have any leaking seams re- 
paired. Blow out dirt and trash 
from the radiator air passages and 


radiator grille. 
4 IGNITION, Of all the engine 

* adjustments the new gaso- 
lines require, the most important 
is ignition timing. The timing of 
the spark goes hand in hand with 
octane rating. This was obvious 
when there was a war on and the 
instructions read, “Retard spark 
and reduce knock.” Today the 
gasolines are more knockproof and 
so the instructions are to advance 
the spark. A precise adjustment 
will time the spark to fire when 
the piston is in the exact position 
for maximum power. If the firing 
is to happen this ideal way, the 
whole ignition system must be 
tuned to give a hot spark at that 
moment. 

Begin the ignition tune-up by inspecting 
the wiring. Any cables that show cracked 
or frayed insulation should be replaced. Ex- 
amine the spark plugs, Cracked insulators, 
corroded electrodes, or incorrectly gapped 
plugs all prevent satisfactory operation. 

Tuning up the distributor might begin 
with an inspection of the points. Put in a 
new set if they are badly pitted, burned, or 
worn. While the cap and rotor are off, look 
them over for cracks, carbon runners, or 
arc burns. Next, test the automatic ad- 
vance in two ways. One, put the rotor on 
the shaft and with your fingers turn 


<=- +— FLUSH RADIATOR 

AND BLOCK 

REMOVE HOSES 
AND EXAMINE 


3. IMPROVE COOLING 


CHECK FOR 


FRAYED OR CRACKED WIRES 


4. ADJUST IGNITION 


the shaft as far as the advance will allow. 
Remove your fingers and the shaft should 
retum to the original position. During the 
rotation, the shaft should move easily, with- 
out binding. Two, crank the engine with 
the starter while the choke is closed. When 
this is done, the distributor plate should 
advance and return. If the plate doesn’t 
advance, the diaphragm is broken, If the 
plate doesn’t return, the spring is broken. 

When all ignition parts are in good order, 
take the car out for a ride till it gets up to 
operating temperature. Then slow down in 
high gear and suddenly stamp hard on the 
gas. The engine should ping or knock light- 
ly till the car speed picks up. If your car 
has a light ping, the timing is probably all 
right. If not, the spark can be advanced till 
the engine does ping iightly in a road test. 

For most cars, advancing the timing is a 
simple adjustment. Loosen the distributor 
body screw or screws and rotate the body a 
few degrees against the direction of dis- 
tributor-shaft rotation. Road-test the car 
again, stamping down hard on the gas while 
driving slowly in high. Keep adjusting till 
the ping becomes just a little louder than 
you would like it. Then make your final 
adjustment by moving. the spark back a 
degree or two to get the exact borderline 
setting between too loud a ping and just 
the normal tune the engine should sing 
under a hard pull. 
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GUS strikes oil. 


By MARTIN BUNN 
Gs WILSON wiped his hands on a 


piece of waste and turned away from 
the "41 coupe he had been checking over. 
“No luck,” he reported to the out-of-town 
salesman’ standing hopefully nearby. “It 
might take me quite a while to locate the 
cause of that vibration. You say it starts 
when you get up to 35 miles an how 

“Yes,” the salesman answered, “and as 
the Gar goes faster, up to around 50, the 
vibration gets worse and worse.’ 

“Might take me quite a while,” Gus re- 
peated, “and I can't really get to work on 
yeur job until I've finished the two others 
I've promised for this afternoon. I'm sorry, 
but if you're in a hurry you'd better try 
someone else.” 

“Well,” the salesman said after a moment's 
thought, “today all my calls are right here 
in town, so I can get along on shank’s mare 
—not that I like walking. But first thing 
tomorrow morning I've got to move on up- 
state. Think you can have my bus fixed 
by then?” 

Gus told him he couldn't promise but 
he'd do his best, and the salesman left his 
car, But it wasn’t until four o'clock that 
Gus got around to the coupe and drove it 
out for a road test. There was no shimmy 
or tramp, and the engine ran smoothly 
enough—but, just as the salesman had said, 
vibration did start at 35 and get worse as 
speed increased. 

When he got back to the shop Gus called 
Stan, the grease monkey, to help him. They 
gave the coupe a thorough checking. There 
were no symptoms of any engine or trans- 
mission trouble that might cause excessive 

* vibration. 

“A wheel must be out of balance—al- 
though the car doesn’t handle like it,” 
decided after more than an hour of trouble- 
shooting. 

They checked the wheels. All of them 
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and trouble 


balanced. Then they checked everything 
else that Gus could think of. But at six 
o'clock, when Stan went home and Gus 
started downtown for his dinner, the cause 
of the vibration remained a mystery. 

As Gus was going into the Park House 
dining room the salesman hailed him. “Got 
my car fixed up?” he wanted to know. 

Gus shook his head. “So far I haven't 
been able to find out what's the matter with 
it,” he admitted. “how long have you been 
noticing that vibration?” 

“Well now, let’s see,” the salesman said. 
“It started after I had that little accident— 
that was a couple of weeks ago.” 

“So you've had an accident, have you?” 
Gus asked. 
didn’t amount to much,” the other 
told him offhandedly. “A trailer truck 
stopped suddenly, and I ran into it. I wasn’t 
going fast, and all the damage was a busted 
radiator.” 

“Well, I'll have another shot at it after 
dinner,” Gus told him. “Something tells me 
you could have saved yourself money if 
you'd mentioned that accident sooner.” 


TH first thing Gus did after he got back 
to the shop was to raise the coupe’s 
hood and examine the engine fan. Two of 
its blades were badly twisted. “I thought 
so!” he muttered. “Ran smack into the tail 
end of a truck and smashed his radiator, 
and both he and the so-called mechanic 
who fixed it were too darned careless to 
make sure that nothing else was damaged.” 
He set to work to remove the damaged fan. 
“That bump was what twisted those blades 
all right—and it’s a hundred to one that 
they're causing the vibration 

After installing a new fan unit, he took 
the coupe out on the road. There was no 
vibration at any speed. “Darn that guy!” 
he growled. “If he'd had sense enough to 


tell me he’d been in a front-end collision— 
oh well, the wasted time goes on his bill. 
Now to put this buggy away and close up 
for the night.” 

But on driving up to the shop he could 
see his plans for closing were due for a 
change. A large sedan with its lights out 
was standing near the door. As Gus tumed 
off the ignition and went into the 
a big heavy-set man wearing a bu: 
tuche walked toward him. “You open for 
business, mister?” he asked. “Excuse me 
for just walkin’ in.” 

“That's all right,” Gus told him. “The 
shop’s supposed to close at six o'clock, but 
if you're having trouble—” 

“Tam-I sure am,” the big man said. “ 
my lights. They've gone out on me three 
times tonight, and the third time it burned 
out my last fuse. Mrs. Jackson—that’s my 
wife—sure is provoked with me because I 
forgot to buy some more fuses. She alw 
makes sure we c t least hal 
“You don’t take any chances, do you? 
Gus grinned. “Suppose you bring your car 
in here where I can get a good look at 

Jackson did so, his wife, sitting rigi 
in the rear seat. “Been having much treable 
with your lights?” Gus asked. 

“No sir, none at all—not until tonight,” 


"Would you mind?" Jackson 
honed to Gus. "Mi 


Jackson answered. “Then while I was driv- 
ing up a hill a little while ago, out they 
went. When I put in a new fuse they were 
all right again until I came to a traffic light. 
Then they went out again. When I put in 
ew fuse—the last one I had—they burned 
all right for a couple of miles, but as I 
started up at another stop light, out they 
went. I was all out of fuses, so 1 drove slow 
till I came to the first place that was open.” 

‘I'll check your. lighting circuit. Now, 
if the lady doesn’t mind getting out—” Gus 
suggested politely. Mrs. Jackson, a grim- 
looking woman whose mouth turned down 
at the comers, descended from the car and 
plumped herself disapprovingly into. the 
chair Gus brought for her. 

The usual instrument tests showed no 
short circuit or gr Gus began to ex- 
amine the wiring. extra wiring 
on the fuse block?” he called from the car. 

“Oh, I did that,” Jackson replied proudly. 
“I rigged up one of those automatic tilt 
switches that lights up the glove compart- 
ment when the door is opened, Did the 
same in the luggage compartment, so it 
lights up when the door's lifted. That was 
about a year ago.’ 

“It looks okay,” Gus_ said, 
doesn't.” He pointed to a 


“but this 
yed wire. “The 
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fuse clip has shaken loose and the wire here 
is bad. One of those loose strands could 
cause a short circuit and blow the fuse.” 

Gus tightened the fuse clip, re-soldered 
the lug on the wire, and was about to go 
on with his inspection, But Mrs. Jackson 
stopped him. “You've found what’s wrong!” 
she snapped. “Don’t try to find something 
else now to charge us for.” 

“I've found one thing that might have 
caused your fuse to blow,” Gus told her. 
“There might be something else. But it’s 
up to you to decide.” 

“I intend to!” Mrs. Jackson came back. 
“Hen-ree,” she rasped, “tell the man to put 
some oil in—and make him use the oil we 
bought!” 

Jackson’s face by this time was a ripe 
tomato color, “Would you mind?” he beck- 
oned to Gus. “My wife made me get this 
oil from the cut-rate stor the city today, 
and I forgot to put it in,” he said, pointing 
to the can in the luggage compartment. 

Gus laughed, took the can, and emptied 
it into the filler pipe. Mrs. Jackson put up 
a howl when Gus presented his moderate 
repair charge, and was still talking about it 
to her henpecked Henry as they drove out 
of the shop. 

“For that poor fellow’s sake,” Gus thought 
as he prepared to close up for the night, 
“[ hope I found what was really wrong in 
that lighting circuit.” 


PPARENTLY he had found what was 
wrong. The salesman came in next 
morning and got his car, but Gus didn’t see 
anything of Henry Jackson for over a week. 
Then about half-past nine one evening 
when Gus was again working alone in the 
shop, the door opened and Jackson came in. 
He was so excited he could hardly talk. “My 
fe lights again,” he started to babble to Gus. 
‘For a w-week they w-were all right and 
just now—th-they went out again!” 

“Take it easy, Mr. Jackson,” Gus said. 
“Why all the excitement?” 

“Bu-but my w-wife,” Henry stammered. 
“['m on m-my way to pick her up in town. 
She wants me there at Heast 15 m-minutes 
ahead of time so there w-won't be any 
chance of her having to w-wait. W-waiting 
makes her n-n-nervous. If I don’t hurry, 
I'm in for trouble.” 

“Drive your car in,” Gus said. A glance 
told him that the fuse had blown out. 
Working fast, he checked the lighting circuit 
without finding anything wrong. When he 
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put in a new fuse, the lights burned brightly 
again. 

Gus scratched his head. “Let’s see,” he 
said half aloud, “several times, but not 
always, when you've blown fuses it’s been 
when you stopped suddenly, It could be 
the stop-light switch.” But a quick check 
proved the stop-light switch was okay. 

“Say mister, maybe I'd b-better take the 
car the w-way it is,” Jackson said nervously. 
“Where I've got to p-p-pick up Mrs. Jackson 
is about t-ten blocks from here.” 

“The same thing might happen before 
you get there, Gus told him. “You've still 
got a few minui He scratched his head 
agaig. “Traffic lights—sudden starts—hills— 
well’ no harm in trying.” 

Gus jumped into the car and drove out 
of the shop. In the driveway he stopped, 
then started off with a jerk. He heard a dull 
thud somewhere in the rear, and at the same 
instant the lights went out. 

Gus backed into the shop, jumped out, 
and opened the luggage compartment. “I 
think we've found the troublemaker,” he 
said, holding up a can of oil. “I'd lay a 
small bet you bought this in town today.” 

“Well, yes, so I did,” Jackson admitted. 

“And tonight your lights went bad again. 
You see, the can rolls around on the steel 
fioor of your luggage compartment. When 
you go uphill or start up fast at a traffic 
hight, it rolls to the back and touches the 
wiring of this automatic switch you installed. 
Months of that frayed the insulation, until 
a week ago the can finally touched bare wire 
and short-circuited the current to the steel 
floor. You didn’t buy a new can until today, 
when the same thing happened.” 

“By golly, Mister,” said Jackson admir- 
ingly. “Wait till my wife hears this. Why— 
why, it’s her fault if I’m late tonight!” 

“So it is,” Gus chuckled as he put in a 
new fuse. “You'd better tape up that wiring 
before you carry any more oil back there, 
if your wife insists you must.” 

“No sir, I don’t think I'll let her, if she 
tries,” declared Jackson, with an odd light 
in his eyes. “For years I've been careful 
to do things like she wanted them. It isn’t 
the first time they haven't turned out right.” 

Gus closed the hood carefully. “You're 
all set now. Yes, I think you can say your 
wife’s being extra careful about oil caused 
your grief.” There was a meaningful twinkle 
in his eyes as he added: “That's not a bad 
thing to remember—being too careful can 
sometimes get you into trouble.” 


STUDIO COUCH doubles as 


Zz 


MOLDED EDGE FOR TOP 
| OF BACK SECTION AND 
| TOPS OF BOOKCASES 


‘Top Is FLUSH WITH BACK; 
‘OVERHANGS 44'0" 


By HENRY R. DIAMOND 


Pessore to serve more than one need 
has become recognized as a necessity in 
this day of small houses and small apart- 
ments. This studio couch, designed for use 
as a sofa and a bed, meets that requirement 


Pulled out from the back, the couch makes a comfortably wide bed. 
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44" PLYWOOD DOOR PANEL 


ALL STOCK 1S 3g" WHITE PINE 
UNLESS OTHERWISE NOTED 


BLOCKING FOR CASTORS IN 
FOUR CORNERS OF COUCH 


in still other ways, Its paneled back provides 
storage for even large objects, its ends are 
bookcases, and it has two drawers under its 
springs. A combination unit of this kind, pic- 
tured in color on page 120, can be a boon for 
families doubling up during the housing 
shortage or for the householder with no extra 
room for an overnight guest. 
Dimensions have been 
omitted from the drawing since, 
obviously, they must be suited 
to the couch at hand, which 
may be an ordinary studio couch 
h the legs sawed off or a 
full-size single box spring and 
matching mattress. When used 
as a sofa, the spring unit is 
partly under the overhang of 
the back, with width thus cut 
to that of the average sofa for 
greater comfort. At times it is 
to serve as a bed, it is pulled 
out into the room, Casters un- 
der the four corners will make 
handling easy; if the couch 
shows a tendency to roll out 
when someone leans against the 


multiple storage unit 


back, a pair of concealed screw hooks will 
hold it in, The distance from the floor to the 
bottom of the overhang on the back should 
just allow the couch to slide in place. The 
length of the back is that of the couch plus 
the two bookcase depths. 

Storage space should be designed to fit 
needs, with the deep compart- 
ment large enough for a card 
table, game boards, and the 
like, and possibly even for fold- 
ing card-tuble chairs. Smaller 
things may be kept convenient 
ly at hand in the overhanging 
bin, and writing materials and 
the like in the shallow drawers. 
Doors at both ends of the back 
unit and a hinged lid provide 
easy access to its contents. Pi- 
ano hinges set flush are ideal 
for long lids of the kind shown, 
but if they are not readily avail- 
able, four ordinary butt hinges 
may be found a satisfactory 
substitute, The lid may also be 
divided at the center and three 
hinges used on each section. A 


treatment of this kind permits use of half as 
a shelf while the other half is raised, 

Materials required for construction are 
X” white pine and X” plywood, some of 
which may be used in scrap sizes.” Stain and 
vamish to blend with other furniture, and 
then wax to a satiny finish. 


The ends hold books; the drawers and back, frequently used items. 
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What's Your 


Jogexily Quoin 


Have you pulled off a smart one lately? 
We will pay for each contribution ac- 
cepted for this page showing ingenious 
solutions of problems in the home, shop, 
garage, or camp. It doesn’t matter if it’s 
wacky—if it works. 


HOT AIR travels both ways in my house via 
this furnace intercom. From down in my 
cellar workshop, I can talk to my wife any- 
where upstairs through a small hole in the 
furnace jacket. A screw-pivoted plate serves 
as a cover.—RusseL C. REICHARD. 


LIKE MUSIC IN A DREAM, jangling alarms 
only sing me to sleep. My automatic getter- 
upper is another story. The alarm key trips 
‘a rat trap which frees a spring that yanks 
the covers off—leaving me nothing to do but 
get up.—Jack SxiLes, 
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I'S PLANE COMMON SENSE to do two 
jobs at once, Having to chamfer two edges 
of several hundred 2” by 12” planks, I 
joined two 14” planes with C-clamps and 
an aluminum angle, and did the two edges 
at one time. Now it takes all my will power 
to keep away from my mahogany banisters 
and railings. FENsTER. 


GATE 
TOOTH PASTE 


CAN‘T BE BOTHERED putting caps back 
on toothpaste tubes? Neither could I, but 
this cap does it with no bother at all. A 
slight squeeze forces up the spring, and 
the paste comes oozing out. When pres- 
sure is removed, the gate slides back, 
cutting off the supply, sealing the tube, 
keeping the paste fresh.—PauL ZicaLo. 


A RAKISH COAST GUARD 
VESSEL OF 1818 


By Frederick Aeschbacher 


PART | 


HEN Alexander Hamilton conceived a 
plan for a marine patrol service to as- 
sist in the enforcement of the nation’s first 
revenue law, he wrote the opening page in 
the long and adventurous history of the 
United States Coast Guard. The Revenue 
Marine, as it was then called, was created by 
act of the first Congress, and approved by 
President Washington on August 4, 1790. 
Little is now known of the earliest ships 
built for the service, but in 1815 William 
Doughty, a naval constructor, designed three 
new classes of cutters. One of the smallest, 
commissioned in 1818, was a 31-ton craft 
measuring 48’6” on deck, 149” beam, and 
5’0” depth of hold, With a large sail area in 


a topsail schooner rig, and fine hull lines, 
it evidently was a speedy craft. Its arma- 
ment consisted of one 18-Ib. carronade. 

The evidence seems to indicate that the 
prototype of the scale model shown above 
was named Alert. Plans were drawn from 
The History of American Sailing Ships, by 
Howard I. Chapelle, published by W. W. 
Norton & Co. 

Since the original vessel was quite small, 
the comparatively large scale to which the 
model is built (X” equals 1’) makes it pos- 
sible to work in considerable detail. The ab- 
sence of bulwarks and simplicity of rig will 
appeal to the beginner, the rakish appear- 
ance to the experienced craftsman. 

For the hull, use a piece of pine or other 
clear, straigh 
by 3%” by 12 


to allow for final shaping, On 
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Rigging numbers are shown in this 
profile, but are keyed to a list 
9 that will be printed next month, 


one of the wider surfaces and from it 
around the block, draw an exact centerline. 
At right angles to the centerline draw station 
lines 0 to 11 as in the illustration above. The 
contour at these stations is given on the 
facing page. 

Transfer a drawing of the half-breadth 
plan to the block to outline the deck, making 
sure that the center and station lines coin- 
cide. Draw the waterline all around the hull, 
%” below the rail. Lay off the slope of the 
rabbet line, which represents the bottom of 
the hull proper, and saw off the waste, allow- 
ing a little extra for shaping. Redraw the 
centerline and two parallel lines 1/16” on 
each side of it along the bottom. This gives 
a %” flat surface to which the keel will be at- 
tached. With a square, replace the station 
lines. Finally, trace the actual-size ccntour 
templates shown on page 151 onto stiff card- 
board, marking on them the rabbet, water- 
line, and top of rail. From the hull proper, 
scale up templates of the stem and stern. A 


POPULAR 
150 science 


block may be screwed to the deck so that the 
screw holes will later be covered by the 
cabin trunk and main hatch, and the hull 
then clamped in a vise for shaping. 

Shave away the excess material from the 
middle to the ends. Try the templates from 
time to time. Leave the ” flat on the bet- 
tom until the keel and sternpost have been 
attached, and then shape it to the proper 


curve. 

From the hull profile, lay out the top of 
the rail, make a few shallow saw cuts, and 
chisel down to the deck. Alternatively the 
hull may first be carved to the deck line and 
the rail steamed to shape and glued on as a 
separate piece. It is 4” high and 3/32” 
thick. The deck camber, which is 3/32” in 
8 7/16” width, should be worked out before 
or during the carving of the rail. 

The actual wale was a couple of strakes of 
thicker planking just below the deck. A 
simple way to show it is to scribe a line 
1/32” deep the length of the hull %” below 


the top of the rail, and then to cut back the 
hull from below up to the line on a shallow 
slope, removing a wedgelike chip 1/32” 
deep at the line and fairing into the hull be- 
low. Fair out the groove so formed at the 
counter and stem. 

Drill the holes for the masts next. With 
reference to the waterline, foremast and 
mainmast rake aft 77 deg. and 75 deg. re- 
spectively. Spot their centers carefully, and 
drill X” holes %” deep. Stem, keel, and stern- 
post, all &” thick, go on néxt; the first two are 
step-joined as shown in the profile. The 
hawse timbers, 3/32” thick, are set on the 
forward rail, and follow the curve of the hull 
in plan and profile. The X” hawse holes are 
parallel to the hull centerline. 

A half plan of the taffrail is shown in the 
section view below. Carve it from %” by 
13/16” by 2 5/16” pine, beveling the top 
and bottom and shaping it to fit the deck 
camber. Hollow the taffrail slightly, forward 
and aft, leaving a band around the edge at 
the back as shown in the photo below, Notch 


it to fit over the rail, and add fairing pieces. 

The hull is now almost complete. Sand it 
smooth, and you are ready to draw the deck- 
ing. With a hard, fine pencil, make a line %” 
inside the rail and parallel to it to represent 
the plank-sheer. Starting from the center- 
line, draw lines 3/32” apart the length of the 
deck. Do not overrun the plank-sheer lines. 

Coach paints, ground in japan, are good 
for finishing the model. Use black from the 
waterline up to, and including, the top of the 
rail. Everything below the waterline is 
painted brown. A sharp division between 
the colors can be obtained with the help of 
masking tape. Paint a red stripe 1/16” wide 
from the stem to the fairing piece below the 
taffrail, The top of the stripe is %” below 
the top of the rail. 

White paint is used for the inside of the 
rail, taffrail, and hawse timbers, and the 
deck is finished with two coats of clear var- 
nish thinned with turpentine. Details of fit- 
tings and rigging will be given in the con- 
cluding installment, next month, 
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THE WORKSHOP 
MAGIC BUILT 


‘AMPS and cabinets made in the barn- 
workshop of a Michigan country home 
look like the product of any good craftsman 
until you discover that the lamps can 
materialize from space and the cabinets 
cause, pretty girls to vanish on command. 
For in this workshop Harry Blackstone con- 
structs the tricks that mystify his audiences. 
Blackstone, who got an early training as a 
magician while operating a lathe for a manu- 
facturer of magic tricks, makes his own 
apparatus. Using power and hand tools 
common to most well-equipped home work- 
shops, he builds cleverly hidden gimmicks 
to work all the magic art he displays to 
audiences. For trouble-free operation, parts 
must be made to close tolerances—K. M. 


jensions of this cobinet must be exact to moke 
‘the magicion's assistant disappear on schedule. 


On o bondsaw, Blackstone 


smooth performance. 
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cuts intricote metol parts 
for his stage apparatus. 
Coreful workmonship on, 
details like these assures 


This table lamp, complete 
with bulb alight, appears 
mysteriously on on empty 
tray os Blackstone waves 
his hond—and his stage 
assistant pushes o button 
concealed on the tray. 


Apparatus constructed by 
Blackstone in his home 
workshop is used for the 
Hindu rope trick. A rope 
rises into the air and is 
climbed by a boy who sud- 
denly vanishes when the 
magician fires a pistol. 


Built with simple butt joints, the chest is 
fed with quilting as a distinctive touch. 


By CHARLES and BERTRAM BROWNOLD 


HIS little chest is made of any 


stock 


such as cigar-box wood. The top, bottom, 
and two drawer guides measur b 

sides 5” by 5%”, and the back 

three drawers are 1%” deep, 4%” wide, anti 


long. Use small box nails, and sand the drawers 
until they slide easily. ‘The quilted material 
with which the chest is covered is carried by 
many department stores, A quarter of a yard 
is enough for the job with a little left over 
for possible trial and error. 


1 Cut cardboard backing strips the same sn oe 
+ the drawer fronts, cut the quil le 

and snip off the comers. ‘Then fold over 
ie wiigus aad (glues Bcwvtot tbe baakeg’ dries 


¢ one long cardboard backing strip and one 

‘of quilting for the two sides ond top. 
gluing, clamp one side first, drow the 
ae cover tightly, ond clamp the second si 


2, Apply o thin, even glue coat, put o quilted 
+ strip in place, and clamp between two blocks. 
If ony of the glue squeezes out, wipe it off with 
2 damp cloth before it has o chance to set. 


4, A savers, auilted backing strip may be glued, 
» to the back under the weight of books. Drawer 
pulls ore cheap hatpins cut short, inserted in 
drilled holes, and bent over on the inside. 
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NE OF boyhood’s traditional toys has 
come of age. Jim Gasque, North Caro- 
lina sportsman, has proved that the ordinary 
slingshot, when properly made and used, 
can be an adult weapon of deadly accuracy 
at distances up to 30’—a range sufficient for 
stalking small game. He shoots regular 
No. 0 buckshot. 
His slingshots are made as shown, the 
dogwood forks being dried in a slow oven 
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How a North Carolina Sportsman 
Makes and Shoots His Slingshots 


overnight after tying. Instead of inner-tube 
strips, he uses two rubber bands 1/16” 
thick, %” wide, and 7%” or 8” long. 

When shooting, he takes a stance similar 
to that’ in archery, body at right angles to 
the target, feet apart, and weight balanced 
on both feet. Holding the shot cup at the 
right eye, he stretches the rubber by ex- 
tending his left arm fully while aligning the 
target in the sights.—Tom Custinc. 


ginning with a three-pronged 
dogwood fork, Jim Gasque makes 
2 slingshot by drawing in both 
outer branches and tying them 
to the middle prong. When dry, 
the fork retains this U-shape ond 
the center stem is cut off. 


port 
ot the Fi 
with bull'seyes the size of a 
quarter show the accuracy that 
is possible a ranges up to 30°. 


Two used targets 


Deadly accuracy is attained by holding the shot cup at eye level 
and lining up the target at the intersection of the sight lines. 


PRONG 
SAWEDOUT 
AFTER DRVING' 


DIMENSIONS 
ARE AFTER 
TRIMMING 


SIGHTS ARE 
'BRADS WITH 
HEADS CUT OFF 


For torget proctice in the basement, 
a keg may be placed atop two chait 
3s above. An old pillow in: 
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'ONSTRUCTION of this little tractor and 
trailer can be what you choose to make 
it, a job on which you take great pains with 
each detail, or one that you casually com- 
plete in an evening or so of work. But 
whichever approach you use, it might be 
well to plan making several of the toys. 
They're extremely popular with youngsters. 
‘Except for a few screws, construction is 
wholly of wood, white pine and plywood in 
standard sizes, If the models are to have a 
lot of rough usage, it would be a good idea 
to make the wheels of maple. 

Begin by cutting to shape the parts of 
the tractor body, rounding off the upper 
corner and front of the top piece. After 
testing these parts for fit, cut grooves across 
the front of the engine section with a circular 
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Toy Tractor Has 


Detachable 
Trailer 


saw or bandsaw to simulate a radiator. Also 
drill a %” hole a little left of center on the 
top for the exhaust stack. Assemble all body 
parts with glue and screws. 

Cut the fenders from pine or other soft- 
wood and the adjoining sidepieces from X” 
plywood, using a jigsaw or bandsaw. Sand 
all of these pieces before assembly, using a 
drum sander for the underside of the 
fenders. After bradding and gluing each 
fender to its respective sidepiece, smooth the 
joint with a disk sander. 

Turn the lights and wheels. A flat file may 
be used for the crosswise grooves that simu- 
late treads in the rear tires, or a simple jig 
devised for cutting them on the circular saw. 

Construction details of the trailer are 
given in the drawing. How the toy appears 
when painted is shown in the color photo- 
graph on page 120.—H. R. Corry. 


18. 


Cornet 
Detail 


Wading Pool for Back-Yard Use 


Hor summer days will make a back 
yard equipped with a wading pool a wel- 
come spot. The pool shown here is built 
around a standard 4’ by 4’ sheet of %” 
waterproof plywood, which is dadoed into 
the sides, as shown in the detail at right, to 
serve as the bottom. Two 1” by 2” cleats 
help reinforce the bottom. 

A corner detail is also shown in a draw- 
ing, with dado joints that help make the 
box leakproof. Assemble the bottom, sides, 


Hot-Dog Roaster Bent of Wire 


Scrarep coat-hanger wire doubled and 
shaped to have a ring at one end will hold 
wieners for roasting outdoors. Grind points, 
push them through the wieners, and slip 
the ring over a fresh-cut stake driven by 
the fire. The stake should be big enough 
to give the ring some purchase.—G. E. H. 


and legs with well-spaced nails and plenty 
of waterproof glue, and then glue and nail 


on the end seats. 

If wide, heavy-duty casters are used, the 
pool can be moved without difficulty on 
paved surfaces. However, small doughnut- 
type tires may be needed on lawns. A 1” hole 
bored in a corner of the plywood bottom 
and corked will serve as a drain. 

Paint with a good grade of waterproof 
enamel in bright, contrasting colors. A 
final coat of spar varnish will preserve the 
finish.—Hannison Neustapt. 


Reel from Typewriter Spool 


Mounten on a bamboo fishing pole 
with a small bolt through a drilled hole, a 
ribbon spool becomes a satisfactory reel. 
Drill out the center of the spool, if neces- 
sary. Use a wing nut so tension can be reg- 
ulated. Bolt a wood knob near the spool 
edge for a handle—Hanny F, Leeren. 


MANY EXTRA LATHE JOBS are performed 
with a new universal power unit having in- 
terchangeable heads for milling, grinding, 
drilling, boring, and keyseating. ‘The tool is 
shown at left above with a high-speed mill- 
ing and drilling head set up for radial drill- 


SOLDERLESS WIRING can be done quickly 
without experience with the of a tool 
used like pliers to cut and strip wire and to 
crimp on terminals. It 
is made by Aircraft- 
Marine Products, Inc., 
of Harrisburg, Pa., and 
is available in a kit 
that contains a num- 
ber of terminals in a 
variety of sizes and 
types for repairs and 
new wiring. Insula- 
tion-stripping holes 
along the handle 
shanks will fit several 
standard sizes of wire. 
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ing after a circular T-slot has been cut in the 
workpiece. At right, the milling unit end- 
mills a keyway in a shaft held between lathe 
centers. The new lathe accessory is a prod- 
uct of the Master Manufacturing Company, 
of Hutchinson, Kan, 


A SPRAY OR STREAM is obtained with a 
change of nozzles on a new plastic-body oil 
can put on the market by the Midwest Pro- 
duction Machine Company, of Columbus, 
Ohio. A finger-opérated pump provides an 
easily controlled way of delivering the lubri- 
cant. The transparent Tenite barrel givet 
visual evidence when the %-pt. oil supply 
is running low. 


NEW PRECISION ACCESSORIES now make 
the Handee portable electric rotary tool 
adaptable for a variety of additional opera- 
tions. The Chicago Wheel & Manufacturing 
Co., maker of the Handee tool, announces a 
curved carving index, straightedge ruler, 
compass depth gauge, router shoe, molding 
shoe, and holding fixture. 


t 


In a period room where a beamed ceiling 
is required, the beams can be made up of 
%” white pine at great saving in both cost 
and weight, Such beams can be installed at 
any time in a finished house. It is often 
practical, however, to wait until the original 
plaster ceiling is in need of repair, for then 
the plaster and laths can be pulled down 
with little loss and wallboard or similar 


of 


Beamed Ceiling Built Up of Common Lumber and Wallboard 


sheets substituted for them. This exposes 
the joists and permits laying out the beams 
so they can be easily nailed on with blocks 
in one of the two methods shown below. 

Arrange the wallboard so the beams will 
conceal the joints, as indicated. Both the 
pine beams and wallboard take any of a 
variety of finishes from paints and enamels 
to stains and varish—H. R. D. 
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CKING NAILED TO SIDES OF: 
GIRDER TO RECEIVE ENDS OF BEAMS 


INTS BETWEEN WALL BOARDS OCCUR 
UNDER BEAMS AND GIRDERS: 
i FLOOR 
ists 
wave | HALE i 
GinbeR | | }+-cieDdeR: GIRDER] 


|| Beams 1 


WHEN GiRDER occuRS 
BETWEEN FLOOR JOWSTS 


WHEN GiRDeR occurs 
UNDER FLOOR JOIST 


METHODS OF FASTENING GIRDERS TO FLOOR JOISTS 


PLAN OF CEILING © 
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TOY ELECTRIC ORGANS with full, true 
tones are being made by the Electoy Divi- 
sion of Electronic Laboratories, Inc., of 
Indianapolis, They look like portable type- 
writers, have keys like a piano, and play 


and sound like a real organ, Though intro- 
duced as a toy, the new musical instru- 
ments will probably find favor with adults 
as well. 


ge OO 


AUTOMATIC FEEDING of a baby is taken 
care of with a bottle holder than can be 
hung on the crib or carriage. The holder, 
made of washable cloth, also helps keep 
the bottle warm. It is made by Heide Babe 
Products, of Chicago. 
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THERMOSTATIC CONTROL for stove-top 
cooking on electric ranges is offered by the 
Proctor Electric Company, of Philadelphia, 
in a new electric heating unit shown in the 
photo at the left. The thermostat is marked 
with warming, boiling, and frying zones, 
and it may be set for tepid heat, simmer- 
ing, slow or hard boiling, and any desired 
frying heat. If a saucepan. boils dry and 
begins to overheat, current is turned down 
automatically, thus saving the food and the 
pot as \ 

The heating coil is embedded in a heat- 
conductive cement ring that can be wiped 
clean with a damp cloth. 


INSTANT STARTING is provided with a new 
fluorescent lamp being manufactured by 
Sylvania Electric Products, Inc., of Salem, 


Mass., for operation in a two-lamp compen- 
sated-ballast circuit. An invisible coating 
protects the lamp against humidity—a cause 
of bad starting. The photo shows an un- 
treated lamp, at top, covered by a film of 
water after spraying and a treated lamp on 
which the water has collected only in a 
few isolated drops. 


MARKET GOES TO HOUSEWIFE. This 
modern version of the old-time huckster 
who hawked his farm produce from door 
to door has been put in operation by Morton 


VENETIAN-BLIND CLEANING is speeded 
up by a new cleaning preparation made by 
Powers Products, of Chicago. The cleanser 
is a powder used dissolved in a quantity 
of water. One whisk with a cloth dampened 
in the solution, and a blind is clean. No 
rinsing is required, 


QUICK FREEZING in a portable dry-ice re- 
frigerator makes practical the bringing home 
of fish and game from extended outings and 
the carrying of refrigerated food and bev- 


erages on long motor trips. This deep 
freezer, known as the Porta-Freeze, weighs 
25 Ib. empty and can be stored easily in 
a car trunk. 

The unit has a plastic outer casing and 
an interior of aluminum separated by 2” of 
insulation. Sufficient dry ice for most re- 
quirements is stored in a compartment at- 
tached to the lid, and additional dry ice 
can be placed in the main compartment for 
extra-low temperatures. Regular ice takes 
care of normal refrigeration needs. The 
manufacturer is Calplasti Corp., of Los 
‘Angeles, 


Salter in Los Angeles residential streets, 
The traveling grocery store is a converted 
bus with all the fittings of a busy, modern 
market, and follows a regular route. 


NYLON TUMBLERS that can be dropped 
on cement or tile without breaking are 
being manufactured by Du Bois Plastic 
Products, Inc., of Buffalo, from the Du Pont 
plastic. They are now made in 8-oz. size 
and natural nylon ivory, are light in weight, 
and are heat resistant for hot drinks or 
sterilization, 
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'XCEPTIONALLY stable, this sleek little 
glider (shown in color on p. 120) has a 
very flat, moderately fast glide. If it encoun- 
ters a thermal or two, flights may last an 
astonishing time. Its best so far has been 
4 min., 20 sec, 

After the plans have been drawn to full 
size, glue together the pod blank, the boom 
block, and the two sidefaces, aligning and 
locating the pieces as indicated. Use hard 
balsa for. the boom, and medium for the pod 
and sidefaces. 

When the glue has dried, trace the out- 
line of the pod on the blank; then carve and 
sand the pod-boom assembly to shape, em- 
ploying the templates shown in the drawings, 
Beginning 4%” from the front, taper the 
boom to %” by X” at the tail. Mortise the 
wing mount into the boom flush with the 
V-notch in which the polydihedral wing 


POPULAR 
162 science 


TOWLINE 
GLIDER 


Polydihedral Wing and Proper 
Balance Produce Long Flights 


rests. Shape the fairing block in front of 
the wing after the wing is in place. 

The wing is built as one piece with a di- 
hedral of 1%” at the twin ribs 1A and 4” at 
the tip. The trailing edge is built up of four 
pieces, but 36” lengths are used for both the 
leading edge and spar. Set the ribs in 
notches 3/32” deep in the trailing edges of 
both the wing and elevator. Build the rud- 
der frame with twin horizontal braces as 
shown below and, with sandpaper, fair these 
into the leading and trailing edges. Shape 
both the fin and skid from %” balsa and 
hinge the fin with tin cemented into slits in 
both edges. Cover wing and tail surfaces 
with clear dope. Later apply pigmented 
dope to the entire glider. 

In the first test flights, add clay to the 
nose until a flat glide is obtained. Then ad- 
just the fin for a circle.—Jay T. Houmes. 


Attoched with tin-plate hinges, the fin is adjustable for circular 
flight. Twin hotizontal ‘” by ‘e” members in the rudder are 
faired ot both ends. Two hooks give a choice of towing angles. 
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Illinois contest for labor-saving godgets. 


Many homemade lawn mowers trail an electric cord 
vacuum sweeper. Carl W. Thompson, Jr., of 
Castle, Del., built this wood-frame machine. 
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HOOKING UP 


ONFRONTED with a big lawn and the 
ordinary muscle-power mower, prac- 
tically anyone is apt to begin dreaming up 
ways of making the job a little easier. Judg- 
ing from the results displayed on these pages, 
there must have been plenty of this kind of 
dreaming in the United States in the past 
few years. 

After publication of an article describing 
a power lawn mower that employed used 
razor blades (P.S.M., May '45, p. 197), a 
number of readers reported that they, too, 
had built their own power mowers or hooked 
up a means of power to existing machines. 
Here are a few of the best, 

Because few lawn mowers could be pur- 
chased during the war years, some home 
owners started from scratch, using whatever 
materials could be had, Three such entirely 
home-built mowers are illustrated. In each 
case, the builder employed blades whirling 
parallel to the ground at high speed, in- 
stead of the spiral knives of the traditional 
mower. Although developed independently, 
two of them (the one at the left and the 
one at the bottom of the following page) 
bear a remarkable resemblance. The first, 
however, is run by a gasoline engine while 


These two types of cutting blades have been used 
‘on the mower at the left. The buil 
the sheet-iron disk gives o good flywl 


casi ail 


POWER to the HOME LAWN MOWER > 


V. E, Todd removed the pawls, allowing the wheels Bicycle sprockets and a gas engine were used by 
to run free, and belted power to the cutter only. J. Greene Mackenzie for his power-propelled iob. 


the other is limited in its field of operation by a heavy electric 
cord reaching to an outlet in the house or garage. 

Most of these examples of lawn-mower ingenuity use power 
only to drive the cutting blade, and the job of pushing the 
machine over the lawn remains. Only one, that at the upper 
right on this page, is fully powered. It does the work and you 
just tag along behind. 


John Mache, of Garden City, Mich. reports that he mows “everything in 
Sigh” wi ii cater: Theta blade te spring steak shorpeted Sith 
© file, and carefully bolonced to prevent it from vibro 
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Laying out and assembling walls 


SECOND OF A SERIES 


Lost month Mr. Love gave instructions for 
‘2 slab floor. Succeeding articles 


laying 
complete the building of a small house. 


By EDWIN M. LOVE 


RECTION of the frame sides of a small 
building, such as a garage, workshop, 
or small house, can begin as soon as 
concrete-slab floor has well set. Strip the 
forms from around the floor by driving 
back the stakes, pulling the nails, and pry- 
ing up the ends of the forms. 
Damage to the floor can be prevented by 
pulling the pieces upward and outward. 


Nailing an upper trimming header to a stud. Fromes are mode flat on 
inst the mudsill. Arrows, or 
js froming headers. 


the floor with the bottom of the studs a: 
“truth” marks, on the plate indicate st 
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The wood can be salvaged for use in the 
building if it is scraped clean and piled 
neatly. To avoid the possibility of accident, 
remove the nails from all scraps and lumber 
regardless of re-use. 

Materials for the mudsills will vary ac- 
cording to the locality. Whether white pine, 
fir, hemlock, redwood, or other stock is 
commonly used in your section can be 
learned by asking a few questions around 
town. Often the wood is obtained impreg- 
nated to resist termites. Building laws 
should be consulted for any regulation cov- 
ering sills. If 3” by 4” stock is not speci- 
fied, two-by-fours will do. 

The mudsills form the lower plates for 
walls and partitions. Lay them on the floor 
in an order that allows 
them to be cut to advan- 
tage, and mark and bore 
them to receive the foun- 
dation bolts, as in Fig. 1. 
Wet the concrete floor and 
trowel on it a thin layer of 
cement mortar in which 
to bed the sills, Make up 
the mortar of 2 parts fine 
sand mixed with 1 part 
Portland cement. Add wa- 
ter to one small batch at 
a time—just enough to 
provide mortar for one 
length of sill. Check each 
sill for straightness and 
level with a straightedge 
as the work progresses, 
tightening the bolt nuts 
only enough to hold firm- 
ly. When all sills are in 
place, check also for 
straightness and  square- 
ness on the floor, and 
finally tighten down the 
nuts. 

Build frames flat on the 
slab floor, as at left. Plates 
should be sized to uniform 
thickness and length. If 
studding or other lumber 
unsized for thickness is 
used, an uneven ceiling 
line will result. The plates 
are laid on the sills to 


Fig. migisnos 


Bea? on axa" 
REOWOOD: 
MUD SILL. 


3S) 
f= 


LOWER TRIMMING HEADER 
ete WITH CLEARANCE WINDOW AND ALL SIDE TRIMMERS 
‘SHIM OR 26" NAILED IN AFTER FRAME IS RAISED 


Fig.S mien Box Fig.4 OPENING DETAIL 
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Squaring @ line on the 
tance from the edge is taken from a guide string. 


facilitate marking both the plates and sills 
for studs at the same time. Block up the 
plates, as in the photo on the facing page, 
to clear the ends of the bolts. Then align 
the end of the first plate with the starting 
comer and tack in place. 

Studs are usually spaced for convenience 
ir lathing or installing such lining materials 
as plasterboard. Starting from an inside 
corner, measure 48” to locate the center of 
a stud (Fig. 2), which places it where a 
lath or sheet will fit without cutting and 
also leaves half the thickness on which to 
nail the next piece. 

Mark both sides of this stud and space 
from it in both directions, using the tongue 
of the framing square as a distance gauge. 
‘When the end of a plate is approached, cut 
it off square for splicing on the center of 
a stud. Butt the next plate against it, tack 
it, and proceed as before. Place a stud in 
a corner at a partition and start anew, lay- 
ing out from the inside corner of the next 
room. Lay out the opposite wall in the same 
direction. Partitions are laid out in the 
same manner. 

‘When laying out door and window open- 
ings, make allowance for the net width, the 
thickness of the jambs, and an extra 1” to 
allow for plumbing in case side trimmers 
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Boring the sill for bolts. Note that the sill is blocked 
up to protect the bit as it goes through the wood, 


are nailed in out of plumb. Double-hung 
windows installed with sash weights in- 
stead of spring balances require additional 
width for weight pockets. 

Locate the openings by measuring to the 
centers and place the trimmers accordingly. 
The trimming headers must abut regular 
studs on sides of the openings, and 
excessive spans can sometimes be reduced 
by shifting a door or window a few inches 
to one side. Indicate plainly on the top of 
the plate with arrows (called “truth” or 
“witness” marks) which studs the trimming 
headers go between. 

dimensions of headers must conform 
to local building laws. Two two-by-fours 
spiked together and placed on edge are 
usually satisfactory for openings 4’ or less 
in width. Cut a single two-by-four lower 
trimming header for each window. Stack 
the three headers in place on the plate, 
as in Fig. 3, and mark on their inner edges 
the positions of the side trimmers and the 
short studs known to carpenters as “crip- 
ples.” How the pieces are marked is shown 
in Fig. 4. 

If a few studs are to be cut, use the 
pattern method. Lay several two-by-fours 
‘on saw horses and square the ends; then 
cut one to length, tack a block against one 


Marking studs on o plate shimmed to clear bolts. 
The 16” tongue of the square gauges stud spacing. 


end, and use it as a stop against the cut 
ends for marking the lengths. 

The miter-box method is better for cut- 
ting a considerable number of studs, Nail 
a piece of 1” by 6” stock to each edge of 
a 2” by 6” (or a two-by-four widened with 
an edge shim for clearance) and make a 
square cut through the sidepieces, as in 
Fig. 5. Measure the length of the stud on 
the side at your left, nail down a stop block, 
and add an aligning block on the edge. 

If the ends of the stock are not square, 
locate the miter box near the center on an 
18’ piece, nail an aligning block near the 
right end, and then lay in a piece for a 
stud, square its end, and slide it to the 
left for cutting length. Fewer cuts are 
required when studs are sawed from 16° 
lengths rather than 8’ pieces. 

The same miter box, with the stop block 
relocated, is used for cutting cripples, the 
lengths of which depend on various factors. 
Nail them to the upper headers with four 
4-d. nails in each cripple. 

To nail studs, lay the plates near the 
center of the floor with their marked edges 
up and place the upper headers. Be careful 
not to turn them end for end, a mistake 
that causes confusion. Lay studs between 
the sill and plates, choosing the straightest 


pate 1g studs to length in o miter box. A stop 
block near the end sets the length outomatically. 


to frame the openings. Take up 20-d. nails 
with the points toward the wrist and start 
them with single blows, two nails to a stud, 
in one len; mgth of plate. 

Lay each plate full length on the floor, 
if possible. If one end must lie on a sill, 
prop the other to correspond. The fingers 
can then be slipped under the edge to even 
it with a stud while nailing. 

There are several good ways to build 
corner posts. That shown in Fig. 2 is a 
“California corner” and consists of three 
studs with a solid inside corner and an out- 
side corner stud. Nail with 20-d. and 16-d. 
commons, as shown, spacing the nails 16” 
to 18” apart, and nail the comer to the 
plate to raise with the studs. 

When trimming headers have two or more 
cripples, they can be nailed to the plate and 
then to the framing studs without measur- 
ing down from the plate. But if carelessly 
assembled, a header may be out of level 
when the wall is raised. 

Obviously walls must be raised as nailed 
and in such an order that the plates will 
slip into place between plates already raised. 
If a plate is to project beyond one on a 
standing wall frarhe, that frame will have 
to be racked out of plumb temporarily to 
let it pass. 
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hEEPING THE HOME 


Wire solder wrapped cround the 
jer ond adjusted as required 
jive your ring size. Such 

2 it is particularly helpful 
if another person picks the ring. 


Earrings often have on annoying habit of becoming 
separated and jumbled together with the rest of the 
items in a jewel box. A narrow strip of wood ploced 
‘sa convenient spot 


‘across the end of the box pro: 


to hang each pair so that they will remain together. 
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Weights placed in pockets at the 
corners of a scarf or runner on 
top of furniture near a window 
cor door will keep the ends from 
blowing up and becoming untidy. 


spreading poli 
without smearing, on summertime two-tone shoes. 


Candles in ordinary holders have 
a tendency to sag in hot weather. 
Made from ‘4” welding rod, the 
holder cbove prevents this. Pins 
in the upright support the candle, 


LIGHT 
STRAP IRON 


races of light strap iron on a push broom lessen 
chance that tho 
They also will make the broom more 


hondle will break off at 


a gesd 
brush is especially 


im curls up at the edge, apply glue to 
the underside, and then tack it down with a wood 
strip, spacing the brads about 6” apart. When the 
glue has dried, pull up the stick and remove the 
brads with pliers. The holes will not be noticed. 


TACK IN BOTTOM 
OF EACH LEG 


APRON 


GROOVE LEG 


FLY TAPE 


Crawling insects such os onts sometimes com 
9 garbage can looking for o handout. They wil 


forced to look elsewhere, however, if you pl 
your can on the for the a, tope 
Hop them. Its stickiness will lost © long time. 


A mailing tube with a screw cop Plywood cemented to the 
provides a convenient means of of o bread-bor lid will 
storing checkers 
become lost. If you wish, the 
tube can be painted and labeled. store the knife 


also may find it convenient to and at the same 


CEMENT PLYWOOD TO LID 


pointing @ choir, table, oF 
, he con do a more satisfactory job by 
@ large tack port way into the bottom of 


imilar piece of 


Attached midway between the top 

end bottom of a windo 

es a handy cutting board. You  shode affords privacy when drawn 
1¢ allows light 

fo enter through the top panes. 
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second 


low pine is the spar 
of Hastings, Neb. The horses are 
all are fitted with ornamental trappings. Rid 
the Western tradition, some with guns and 
slin, or trimmings, Nelson uses pieces of 
kid gloves, horsehair, thread, w 
for the most part are a jackknife, pliers, 


and pins. 


ani 


BOARDS ARE SAWED from logs 6” in di- 
ameter in a working model of a full-size 
sawmill built by the Philadelphia office of 
the U.S. Forest Service for demonst 
purposes. Metal dogs no larger than a little 
finger grip the wood firmly as slabs and 
boards are sawed. They are exact models of 
huge arms used on the West Coast for hold- 
ing and turning giant logs. The little saw- 
mill is operated by a 1-hp. electric motor 
and saws accurately to any desired size for 
showing young foresters certain phases of 
“sawing for grade.” 
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THIS MODEL TELESCOPE was made from 
bits of wood and scraps of brass to conform 
to the design of a large reflecting telescope 
It has a 6” long tube assembly but no lenses, 
mirror cell, cap, setting circles, and a finder 
The model will revolve on both 
Brass fittings 


telescope 
its polar and declination axes 


that %” of 3/32” brass rod repre- 
sentin finder help to give it an 
authentic look, Frank W. Dresser, of Phila- 


delphia, was the modelmaker. 


PLASTIC FOR A WAGON is unusual, but 
Donald R. Doremus, of East Rutherford, 
N. J., used it almost exclusively for this one 
that seats two children. Running gear and 
tongue are of clear plastic, and the body of 
gray plastic. 


THREE-WAY KNIFE 


for the Fisherman 


By WILL THOMAS 


Sie teeth on one edge of this knife blade 
remove fish scales quickly, the cutting 
edge is keen and curved, and the hooked end 
is excellent for slitting skin and taking out 
fishhooks. The knife itself is made from a 
length of used power-hacksaw blade, and 
the handle from two pieces of plastic or 
hardwood. 

Select a blade that is hardened through- 
out, if possible, and grind on a coarse wheel 
(Fig. 1) to the shape shown in the drawing. 
Then grind the side rake off the teeth, as in 
Fig. 2, and shape the edge roughly. Next, 


grind the hook on the point. This can be 
done with a wheel mounted in the drill press, 
as shown in Fig. 3, or with a small hand 
grinder. Dip the blade in water frequently 
to prevent overheating during grinding. 

Wrap the blade part and heat the tang 
red and let it cool in air to anneal for drill- 
ing, If a soft-back blade is used, this will not 
be necessary, but the cutting edge of the 
blade will have to be hardened after the 
drilling. 

Assemble the handle and blade (Fig. 4), 
drill, countersink, and rivet. Shape the 


handle on sanding disks and polish on a buff- 
ing wheel. Then sharpen the cutting edge. 
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OILSTONE CHUCK. Holding a small tri- 
ungular oilstone, this chuck makes it easy to 
use such a stone without cramping the fin- 
gers, It also saves waste by permitting the 
use of short ends of stones that ordinarily 
would be thrown away. 

The handle is 7/16” aluminum rod, ma- 
chined to shape, knurled, and threaded, as 
shown. It is next drilled all the way through 
with a 5/16” drill so the sharpening stone 


TAPS START SQUARE with the surface of 
the work when pushed through a guide like 
the one shown below. The base of the de- 
vice is made up from a steel disk bored to 
receive bushings. These are drilled an easy 
fit for various taps without undue play. 
Three cap screws in the base act as feet for 
accurate setting above chips, burrs, and 
irregular surfaces. 

The guide is clamped down or held by 
hand for the first few threads and then re- 
moved. Flats on the bushings assist removal 
in case of binding.—C. W, Woopson. 
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will slide through easily. Three evenly 
spaced 1/16” slots are then cut carefully in 
the threaded end with a small hacksaw to 
provide clamping action in the chuck, 

Turn the closer from aluminum and knurl 
it. Drill through with a 5/16” drill, counter- 
bore the portion to be tapped with a 25/64” 
drill having a 60-deg, point, and open up the 
back with a 7/16” drill. Tap the closer 
7/16"-20.—Fraxk McCarry. 


i 


NUT MANDREL. One problem that some- 
times arises when nuts are made up from bar 
stock is that the threads may not be accu- 
rately true with the face. While such in- 
accuracy is frequently unimportant, it is not 
desirable in applications where the nut is 
highly stressed, or where appearance is a 
factor. A simple nut mandrel, shown in the 
photo above, permits taking a light facing 
cut to true up the nut. Such mandrels are 
made of 4” lengths of %” machine steel, cen- 
terdrilled, flattened on one end for the lathe 
dog, and threaded for a length of 4”. Each 
should be stamped with the size of thread 
it bears.—C. W. W. 


TURNING BRASS. A favorite of model- 
makers, instrument makers, and other fine 
craftsmen, brass requires lathe tools ground, 
as in Fig, 1, to have no rake, or even a slight 
negative rake. The special modelmaker’s 
tools shown above, which will do several 
tricky jobs not easy with regular tools, should 
all be ground to zero top rake, and like 
other brass-turning tools should be set at 
exact center height. 

Figure 2 shows a cutter for forming hand- 
wheels, gauges, and other work with a re- 
cessed face. Time is saved by shaping both 
ends of several pieces of stock with this, 


and then changing to the cutting-off tool. 
A cutting-off tool that can also be used for 
plain turning is shown in Fig. 3. The trick 
in cutting off is to start a chip and stay 
with it until the cut is completed. 

A fillet to the left and a shoulder at the 
opposite side can be obtained with a cutter 
like that in Fig. 4. Reversing the design will 
make a right-hand tool. Fine grooves to rep- 
resent a joint, gasket connection, ribs, or 
flanges can be turned with the tool in Fig. 5. 
The cutter in Fig. 6 works close to the chuck 
without danger. A box for cutters is shown 
in Fig. 7.—Hennent Pristen. 


DRILL-PRESS SAFETY prohibits holding the 
work by hand, since injury to the fingers is 
a real possibility if the drill grabs. Designed 
for small flat parts that don’t fit handily in 
a drill-press vise, the clamp at the left is 
made from two pieces of cold-rolled flat 
stock. Two hollow-head_ 
screws at the end are 
adjusted to fit the work, 
and then the thumb- 
screw, which threads 
into the small top plate 
but simply bears against 
the long lower one, is 
turned to clamp or re- 
lease it. 
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Cylinder, Piston, and Connecting Rod 


FOR YOUR HIGH-SPEED GAS ENGINE 


PART II 
By J. C. MAGEE 


ESIGNED for assembly without gas- 
's, this little engine has few intrin- 
sically critical dimensions, though it does 
call for painstaking work to produce gastight 
fits between mating parts. But if the cy! 
der is bored a thousandth or so oversize, 
it is only necessary to make corrections in 
the piston and ring so clearance and fit are 
not changed (see P.S.M., June '46, p. 146). 

Care must be taken, however, to get a 
good radius of not less than 1/16” at 
the base of the spark-plug boss to avoid 
weakening the cylinder head. Also, 
since the outside diameter affects the 
cylinder-wall thickness, this should not 
be less than 1 3/32” at any point, nor 
should any fin groove be deeper than 
%” for the same reason. 

Parting in of the fins is done with a 
well-sharpened parting tool .071” wide. 
In spacing the fins, the lathe compound 
is set exactly parallel to the ways. The 
parting tool is next set so it just touches 
the cylinder face, the lathe carriage 
locked, and the compound-rest collar set 
at zero, Then the tool is backed off with 
the cross feed and advanced .101” with 
the compound feed for cutting the first 
groove. This leaves the fin 030” wide. 
Repeat for each groove. 


POPULAR 
16 science 


c \ 


For proper depth, the tool is set just 
touching the 1%” diameter of the work, the 
cross-feed collar set at zero, the tool ad- 
vanced .250”, and a stop clamped to the 
cross-feed slide. Plenty of cutting fluid 
should always be used when parting. 

Note that the depth of the cylinder bore 
is measured from the lower face of the 
flange. Set the tool so it just touches the 
flange and lock the carriage stop with a 
2.000” spacer intervening to get proper 
depth. 

Use a good layout fluid and mark off the 
exhaust and by-pass ports and the by-pass 


‘ 
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ROAD TEST in an experimental 
racing-car chassis. The engine 
shown, an earlier one built by 
Mr. Magee, only turned up to a 
free speed of 8,000 r.p.m. but 
pushed the car at 65 m.p.h. The 


engine described in the accom- 
panying article has run free at 
13,500 r.p.m., and Mr. Magee 
believes it will drive a racing 
car at better than 85 m.p.h, 
The new engine has a 20 per- 
cent greater piston area, 


WORK SHEET NUMBER FOUR 


2 THREE By-Pass 
8 boats S52 moe 


SECTION A-A 


PART 12, CYLINDER 


1, Face the stock to, 2 21/64” in length and 
rough-turn it to 1 21/32” in diameter. 


2, Drill a 34” hole st 
and drill a 74” hole 244 
point of the drill 


ight through in the lathe, 
deep, measured from the 


3. Turn the work around and chuck with 136" 
extending from the jaws. Bore the 54” hole to .330” 
and tap with a $6”-24 tap for the spark plug. Turn 
a $6” diameter spark-plug boss +4” long, using a 
tool with a 1/16” radius. 


4. Turn the fin section to 154” diameter, and part 
in the fins to a depth of 14”. 


$. Rechuck carefully on the fins so the piece will 
run true, and turn the 1 1/16” length between the 
last fin and the flange down to 1 3/32” diameter, 
‘Turn the flange to 154” diameter and turn the 134” 
diameter shoulder 44” long. The flange should be 


slot. An index plate or a 180-tooth gear 
mounted behind the chuck will determine 
the degrees (see P.S.M., Oct. '44, p. 185). 
The center of the by-pass slot is on a line 
with that of the middle by-pass port. Use 
a height gauge if available or a surface 
gauge to determine the port heights. Scribe 
the slot are as a radius from the center of 
a plug put temporarily in the cylinder, or 
else scribe with a pointed tool while the 
cylinder is still chucked in the lathe. 

So long as each group of ports is properly 
located in respect to the other, the width of 
the ports is not critical. The total of the 
three by-pass ports should not exceed, how- 
ever, the %” width of the by-pass chamber. 


[Lwne Spores 
Sn 


BY-PASS PORTS 


evUNDER 


5/64” thick after turning at this stage of the work. 


6, Bore the cylinder to 31/32” in diameter for a 
depth of 2” from the flange. 

7. Lay out the exhaust and by-pass ports and 
the 5g” slot in the flange. Drill and file to 


8. Remove all burrs and sharp edges. 
PART 13, BY-PASS CHAMBER 


1, Form sheet stock over a forming block and file 
or machine to fit the, cylinder snugly. The outer 
radius should be 1/16” less than that of the flange 
when fitted. Use only steel for the chamber, 


PART 14, BRAZING ASSEMBLY 


1. Assemble part 13 on part 12 so it will cover 
the three by-pass ports and the flange slot. Silver- 
solder carefully around the edges, using just enough 
solder to make the chamber airtight. 


Locate the ports from the cylinder flange 
so they will be in proper position when 
assembled. This can be done by supporting 
the flange on two blocks of known height, 
say 4”, set up on a surface plate and adding 
4%” to the desired dimensions. A surface 
gauge may be used if no other more accu- 
rate lay-out device is available. 

The 1.093” diameter of the cylinder fits 
the 1.094” bore of the crankcase (part 1), 
and clearance up to .001” may be allowed. 
A snug fit is insurance against leakages The 
.004” clearance in the fit of the flange in 
the crankcase is not critical. 

In boring the cylinder, it is well to exam- 
ine the first few cuts to see that the tool 


toes IT 
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PART 15, CYLINDER (FINISH TURN) 


1. Chuck the assembled cylinder carefully and 
lightly on the fins so it runs true, 


2, Turn the 1,093” diameter and face the flange 
to 1,062” from the, top of the exhaust ports. Turn 
the flange to 1.590” diameter and face the cylinder 
end to leave the 7/64” shoulder. 


3, Bore the cylinder to @ fine, smooth finish, al- 
Towing ,0003” to .000S” for lapping. Locate’ the 
2,000” depth from the lower face of the flange. Use 
a 1/32” radius boring tool. Turn the 30-deg. 
chamier. 


4, Lay out and drill the four flange holes, 

5. Mill or file the two flats to the 134” dimension, 

6. File out the flange slot nearly flush with the 
1,093” diameter, taking care not to mark or score 
this diameter or the cylinder seat. 


7. Remove all burrs and sharp edges, including 


operations have been completed 
‘ond the cylinder finish-bored, the bore is lapped 
to 1,000" diameter and a smooth finish. Hore a 
lop is chucked in the lathe ond revolved slowly. 


those on the ports in the cylinder, before lapping. 
8. Lap the bore to size. 


9. Clean thoroughly to remove all traces of 
lapping compound. 


To face the flange, set o 
shorp-noted tool touching 


sdge of 


accurately to 


depth, set the tool so it 
just touches the bottom 


of the flan; 


. Set and 


lock the carriage stop with 
2.000” spacer between. 


The two flonge flats ore 
milled or filed. They can 
be laid out by assembling 
the cylinder and crankcase 
with screws and scribing 
the crankcase width. 


is properly sharpened and set to produce 
a fine, smooth finish. The easiest way to 
get the correct bore is to turn down a piece 
of scrap stock to .9995”, which allows for 
lapping to 1.000”, and use it as a plug 
gauge to check when boring. Be sure to 
use the 2,000” spacer with the carriage stop 
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so the bore won't go too deep. Take care 
after finish-boring so as not to distort the 
cylinder in clamping or other operations. 
Use a lead lap or one made of brass and 
solder. Chuck a length of 1” diameter brass 
in the lathe and turn it down to 31/32” for 
about 2%” from the end. [Turn the page.] 


WORK SHEET NUMBER SIX 


Sone ENDS, 


ps mC) 
Ser oa sie. 2s 
age (gee 
No. 26 DRILL (152) 
PRESS FIT 


be the 


POLISH ON FINE 
EwERy clon To =] 
FIT PISTON GROOVE 


PART 16, PISTON 


1, Chuck the stock with 134” extending from 
the jaws. Rough-turn to 1 1/32” diameter. 


2. Face the end, rough-drill and bore the 11/16” 
diameter 15/16” deep. Bore the 15/16” diameter 
to a depth of 15/32”. 


3. Part in the .094” 
piece 1 3/32” long, 


4, Rechuck lightly. 


8 Rroove, and part off the 


Face to a length of 1.062". 


5, Set up on an angle plate, and drill and bore the 
.250” piston-pin hole, 


6, Lay out the exhaust chamfer and the by-pass 
radius, and machine and file them, 


7. End-mill inside the piston, 


8. Lay out two 3/16” by 14” slots. Drill and 


file, 

9, Mount the piston on a stub arbor that is.a 
snug fit for the 11/16” and 15/16” diameters, and 
turn the .997” diameter to size, 


10. Remove all burrs and sharp edges. 


@ 
. 


ROUND BOTH ENDS 
TOAPPROX. 2 RAL 


fer 4 
@ gt 


PART 17, PISTON RING 


1. Chuck, bore to .935”, turn to 1,055”, and part 
off, Make several extra rings. 


2. Grind to a width of .094", 
3. Mill or saw the .040” slot. 


1000" 


4. Mount on the piston-ring arbor shown on ps 
181’ and turn the outside to 1.000” diameter. 


5. Polish the sides to fit the ring groove in part 
16, remove burrs, and check for .00S” clearance 
wiih the ring in the cylinder, File if the clearance 
is insufficient, 


PART 18, PISTON PIN 


1. Chuck the stock, drill the No, 24 hole, and 
turn and polish to a diameter of .250”. 


2, Bore a .187” diameter 3/32” deep in each end, 
PART 19, PISTON-PIN CAPS 
1, Turn and part off, 
PART 20, PISTON-PIN ASSEMBLY 
1, Press the caps into the ends of the piston pin 


and file or turn ¥4” radiuses on the ends. The over- 
all length must not exceed 31/32”. 


A5/16” end mill ground 
into o rodius i 


Finish-turning 


is done 


with the piston pressed 
on a stub arbor turned 
to fit its two bores. 


Rings may be 
close to size 


rted off 
left) ond 


polished on fine emery. 


At right, using o feeler 
gouge to check the ring 
for .005" end clearance 
in the cylinder. 


WORK SHEET NUMBER SEVEN 


TAP be-hO IN. 
BEARING CAP ONLY 


PART 21, CONNECTING ROD 


1. Cut two pieces of stock, one 254” long and 
the ‘other 5/16” long. Machine the ends square, 
tin them, and sweat the two pieces together. 


2, Lay out, as shown in the drawing. 


3. Drill two No. 44 holes $4” deep in the end. 


4. Saw and file the outside contour to size, Holes 
for ‘the radiuses may be drilled if similar stock is 
clamped on the side where needed. 


$. Prick-punch both parts so they will always be 
assembled in the same position, 


6. Unsolder the parts and clean the tinned sur- 
faces off with fine emery. 


7. Tap the bearing-cap holes with a 4-40 tap. 


8. Drill and counterbore the No, 32 holes in the 
connecting rod, as shown. 


Facing the boss and connecting-rod thickness in 
the lathe (left). One end of the rod is mounted 
‘on an arbor and then the other. At right, the 
H-section web is end-milled to size. 


Remove it and apply a film of solder to the 
tured portion while rotating it slowly over 
a gas flame, using just enough heat to make 
the solder stick without running to one side. 
When an even film of solder is obtained, 
rechuck the bar, turn the soldered portion 
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9. Assemble the cap and rod with two 4-40 socket- 
head cap screws 7/32” long, mount on the faceplate, 
and bore the .375” and .250” diameter holes. 


10, Mount the crank end ona short arbor, face 
the oss to, 370” thickness, and, chamfer the 4” 
shoulder. Then face carefully with light cuts to the 


7/32” thickness halfway up the rod. 


11, Mount the piston end on a stub arbor, face 
and chamfer both sides also to a 7/32” thickness, 
and face the remainder of the rod, 

12, Lay out and drill six holes to lighten, 

13. End-mill the H-section, leaving a 3/32” web, 


14. Lay out and drill the three oil holes in the 
connecting rod and the oil hole in the cap. 


15. Cut oil grooves in the rod and cap. 
16, Remove all burrs and sharp edges. 


Oil grooves con be cut in the bearing cap with o 
hand grinder and small cutter, as at left above. 
Lay out and prick-punch for the two oil holes and 
clamp the rod at 18 deg. for drilling them. 


down to .999”, and face off the end so the 
lap will reach to the far end of the cylinder. 
Then on the lapping surface apply a fine, 
even coat of No. 400 flour emery and light 
oil. Lap by running the lathe at slow speed 
and sliding the cylinder back and forth. 


It is not necessary to bring the bore to 
exactly 1.000”, for the piston and ring can 
be tured to correspond, but a true, smooth 
surface is important. If the lap wears down 
before the job has been completed, it can 
be resoldered and re-tumed. All the com- 
pound must be removed by repeated wash- 
ings when the work is finished. 

Cut the piston-ring groove in the piston 
with a sharp parting tool .094” wide. Feed 
the cross slide in .0485” after touching the 
outside diameter with the tool and setting 
the graduated collar at zero. The corners 
must be sharp, sides straight and smooth. 

Bore the piston-pin hole with the piston 
clamped to an accurately square angle plate, 
which in tur is clamped to the lathe face- 
plate with its inside face .625” from the 
center of the spindle. Check the setting 
with scrap stock, boring a .250” hole and 
setting the cross-feed collar at zero after 
the last sizing cut. A .250” dowel pin is 
a good gauge. 

Extend a .250” dowel pin through the 
piston-pin hole and locate from it to lay out 
the exhaust chamfer and by-pass radius on 
the piston head. Then stand the piston on 
its head and mark off the &” depth. In end- 
milling inside the piston to lighten it, be 
careful not to cut closer than 1/32” from 
the piston-pin holes, leaving the bosses there 
to support the pin. Locate the slots from 
the holes so they will be centered. 

The stub arbor on which the piston is 
finish-turned must be a snug fit for the 
15/16” diameter, and must have a shoulder 
to hold the piston square. Turn the piston 


to a smooth finish that fits the cylinder with 


a clearance of .003”. 

If a grinder is not available, the piston 
rings can be parted off close to size and 
polished down to .094” with fine emery 
cloth laid on a flat surface. 

Sweating the two parts of the connecting 
rod together helps in aligning the two screw 
holes, which must be laid out accurately 
and drilled square with each other and with 
the sides of the block. Keep matching sur- 
faces flat and square when polishing off the 
tin after unsoldering. Counterboring re- 
quires care and a very fine feed because 
the cut starts on a sloping surface. The 
counterbore shown below should be tried 
first on scrap stock. 

‘A flat auxiliary plate may be needed 
under the rod for support over the faceplate 
when the holes are bored in the crank and 
piston ends. If toolmaker’s blocks are avail- 
able, they help in obtaining the 1.875” 
dimension between centers. However, an 
error up to .005” should not cause trouble. 
Bore the crank-end hole accurately; the 
other a free but not loose fit on the piston 
pin. A little oil in the bores when they are 
mounted on the arbor will prevent scoring. 

When the piston and rod are assembled 
with the piston pin, the distance from the 
center of the crank-end hole to the extreme 
top of the piston should be 2.809” to 2.912”, 
If it is less, hope for the best or make a new 
part. Should it be greater, take a cut off the 
top of the piston and correct the exhaust 
chamfer and by-pass depths to maintain 
proper port action. 


+ PE Sait 
LIST OF MATERIALS et i tae 
i em con soul! [igs S| 
12 Machine steel 134" ia. 344° wasien ou 
haseran 
‘13 Sheet steel O30" by 1g" sa. PISTON-RING ARBOR: 
16 Ord 1%" dia, by 3° ere MA ELALIO with WASHoR SAO NUT Hebeore CLOSING NE OND 
Seas ee 
17 Gray cast ir F z . Puor 
10 eit rot Sp ee 


18 Darat 


Ye" dia. by 144" 


™~ 


PB SH 
480 DIA. COUNTERBORE (oni ROD) < 


21 Phosphor broaze 34 by 24" by 234" 


NOTE: HARDEN AND DOAW CUTTING END ONLY. TRY CUTTER IN SCRAP 
‘STOCK TO CHECK SIZE AND ACTION. THE Sig LONG UNDERCUT 15, 
TOCLEAR 3g DIA. TOP BOSS OF CONNECTING ROD 
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Photographer and pilot must work o 
a team to obtain successful photos. 


By CHARLES SMITH 


HILE shooting pictures from a 

W plane, you can forget some of the 

ctors that must be kept constantly 

in mind in ordinary photography. For in- 

stance, focus. In the air, you set your cam- 

era at infinity—and leave it there. If you 

1go so close that your subject is not in focus, 
you're flying too low, brother! 

Neither do you the problem of ar- 
ranging lights for the best effect. You just 
fly around the subject until you find what 
you want. Exposures remain rather con- 
stant, too, for on a single trip light condi- 
tions seldom have time to change much. 

Everything cgnsidered, successful aerial 
photography depends to’a large extent on 
whether you and your pilot select the right 
angle and put the plane there. I have often 
observed how frequently two aerial pho- 
tographers, operating several years apart, 
will shoot ‘a building from the same angle 
and come back with almost identical nega- 
tives. For that reason, it is a good idea to 
try for an unusual angle along with the 
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standard views that every other photogra- 
pher may bring back. 

Other points to remember: emphasize 
cross lighting to show structural details, 
shoot straight down on the subject to show 
the ground layout, and overprint s 
ing objects to make the subject s 
strongly. 

Photographs can be taken from practically 
any plane. My preference is a high-wing 
ship, particularly when I am working with- 
out a pilot, for it does not have to be banked 
steeply to keep from shooting the wing. 
However, with a competent pilot I have had 
good results from the rear cockpit of a 
Fairchild 19 Primary Trainer. Some aerial 
photographers seem to like planes modeled 
along the lines of the Culver Cadet, but you 
have to bank rather steeply and it is not 
easy to shoot in this position with the plane 
throttled back. 

Photographs can be made from any hole 
large enough to poke out the lens and view 
finder. From a small opening, however, the 
plane must be put in exactly the right posi- 
tion, for you have no room to swing the 


camera around to find the subject. The 
more room, therefore, the better. 

With the Cub Trainer you can open the 
door and grab a shot ahead of the strut and 
then another after the strut passes over the 
subject. With such side-by-side coupes as 
the Taylorcraft or Aeronca, I have fre- 
quently removed the window and carried 
along a piece of plastic in case it should be- 
come too cold. Some other planes have 
windows that pull down fully, allowing suffi- 
cient camera room. 

Generally speaking, unless you have a 
long distance to travel, a slow ship is best. 
Fast planes just increase the speed with 
which your subject goes past the view 
finder, lessening the possibility of sharp neg- 
atives. You also have less time to compose 
your shots, 

Photographers sometimes tell dramatic 
tales of hanging out of a plane to shoot pic- 
tures, but such a practice is almost never 
necessary. In the first place, the slip stream 


will cause the camera to vibrate and move 
enough to blur almost every shot. In the 
second place, the slip stream may tear the 
bellows if your camera has one, 

Try to work with a pilot who is interested 
in what you are doing and talk it over with 
him before you take off. Most experienced 
pilots have flown photographers on several 
occasions. 

If you travel on a commercial air liner, 
do not overlook the possibilities of pictures. 
Take your camera along and try to get a 
seat well in front of the wing or behind it. 
If you are in doubt about the best spot, the 
stewardess probably will help you. 

The kind of camera you use in aerial pho- 
tography is not particularly important, 
though of course a long-focus lens is a help. 
It’s a good plan to use a minimum shutter 
speed of 1/100 sec. and higher speeds 
whenever you can. I try to shoot at 1/400 
sec. or faster, but I get good results at 
1/200 sec. when conditions make it neces- 


Camera to a Plane 


ON PHOTOGRAPHY AWAIT AIRBORNE CAMERA FANS 


Exposures must be fast, Snapped from 1,000’ at 1/500 sec. this view of a football game has fine detail. 


sary. Close the aperture down as many 
stops as you can. 

Panchromatic film is essential to good air 
views, for green grass and trees will show 
little detail on an ortho film. For low-alti- 
tude work, filters will give your negatives a 
little extra snap, but the days that are dull 
enough to need this extra sparkle will also 
be dull enough to require the speed you 
must sacrifice for the filters. Aerial haze 
generally begins at about 100’ but it is not 
usually serious at low altitudes. 

Vibration of the camera is perhaps the 
greatest single cause of failure in a 
photography. Vibrations are imparted to 
the entire plane by the engine. Although 
slight, these are so fast that no shutter speed 
will overcome them. In shooting a picture, 
the trick is to keep the upper part of your 
body and the camera touching the 
plane. This allows the lower part of the 
body to absorb vibration before it gets to 
the camera. You will soon learn to hold 
steady without bracing yourself. 

Should the air be bumpy, you can ask 
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This dredge wos sno; 
lens and a Contax camera at 1/500 sec. and f 5/6. 


from 800’ with o 135-mm. 


your pilot to throttle down after he gets the 
plane in the position you want it. And it 
will help if he pulls the nose up a little to 
lose forward speed. He will have to be the 
judge of how close he wants to approach 
a stall. That probably will depend on how 
high he is. 

Because of the large number of exposures 
that you can make in a short time, a 35-mm. 
camera is fine for aerial photography. Roll- 
film cameras of all kinds also are handy. 
Film packs are more satisfactory than 
holders when cut film is used, for the film 
is much easier to change. You will quickly 
find out what I mean if you are alone in a 
plane on a rough day trying to handle the 
plane with one hand and change holders 
with the other. 

A precaution that I strongly recommend 
is to fasten your camera securely to the 
plane with a cord or strap. If the camera 
should be unexpectedly caught in the slip 
stream, you might otherwise lose it. 

Darkroom work for aerial photography 
is not difficult. I aim for a little more than 


normal contrast, but some photographers 
want it slightly less than normal. This is 
chiefly a matter of taste, but in some cases 
the purpose for which the photographs 
are intended may have a bearing. Addi- 
tional contrast usually will make your 
photographs more catchy to the eye, but 
this will result in the loss of detail in the 
extremes of dark and light areas. 

In aerial as in other types of photography 
ycu will be wise to set up some standards 
for yourself right at the beginning, and to 
destroy those negatives and prints that do 
not come up to par. There always will be 
times when the plane hits a bump at the 
same instant you squeeze the shutter, blur- 


get farther and. farth 
apart as you keep clicl 
ing away. 

During the war, the 
value of aerial photo- 
graphs was obvious. 
There are many peace- 
time uses for air views, 
too, and you will find 
that many indiv 
and business concerns 
will be glad to buy the 
photos you can provide. 
Real-estate dealers use 


them to show clients their prospective homes 
in relation to the surrounding neighborhood. 
Municipalities find them useful in city plan- 
ning. Educational institutions and indus- 
tries employ them for advertising purposes. 
Almost any householder would like an air 
view of his home. 

No matter where you live, there still are 
a lot of good pictures in the air, just wait- 
ing for someone to take them. Besides build- 
ing up a pleasing file of pictures, you will 
see, from your magic carpet, scenes of 
almost breathtaking beauty. 

So, if you are a photographer and like 
to fly, you can do both and have a lot of 
fun—as well as make it pay. 


ing obov 
photo is often useful 
to on architect. 


Industrial plants with 

chimneys 
jromatic sub- 
jects for aerial pic- 
tures. They always 
‘ore in demand. 
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A TILTING STAND for a slide projector is a 
great help in centering the image on the 
screen. One can be made, as shown above, 
from 1/16” sheet steel or brass, After 
cutting out the base and tilting tray or table, 
bend them to shape with a mallet over 


cated holes, and file square part of the head 
of a %” machine screw to fit a matching 
hole in one side of the table. Also tap the 
brass insert in a tadio knob for the machine 
screw, Assemble as shown, and screw or 
otherwise fasten the projector to the tilting 


hardwood blocks Drill and tap the indi- — table.— 


ENAMEL MARKINGS that have flaked off a ther- 
mometer can be restored by coating with the acidproof 
black paint sold in photo stores. After a minute or so, 
wipe with a cloth dampened with turpentine. Paint 
will remain in the markings.—Witt Tuotas. 


TWO-FRAME LENGTHS of 35-mm. film, held flat in 
this glassless negative holder, can be handled without 
difficulty in your enlarger. The deep notch in the 
upper piece lets you hold the negative securely in 
place while the holder is assembled. Scrap 16-gauge 
aluminum, carefully filed to size, serves as material. 
The locating pins are 3/32” rivets, upset just enough 
to stay in place. Swivel pins act as clamps.—J. M. K. 
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CELLULOSE TAPE placed 
across the shutter-lever 
slot in a box camera, as 
above, will prevent ‘the 
shutter from being tripped 
accidentally and spoilin, 
film. When the camera is 
to be used, remove the 
tape. After the picture 
has been taken, replace 
the tape to prevent fur- 
ther shutter action, Tape 
of the reusable type will 
be most convenient for this 
purpose.—J. K., Jn. 


LIGHT WHERE YOU WANT IT and from 


the angle you want it often is a photo prob- 
lem. One solution is to adapt flexible goose- 
necks from desk lamps to the stands at hand. 
Since most goosenecks have a %” pipe 
thread at one end, they can be attached to | asin 
the center rod of the stand with a tee and 
street elbow. This allows the outfit to be eit 
collapsed for portability. Flood or flash @\\ \ @X \eeKtno 8 
bulbs may be used in the brass socket of 
ape Lo0P 
oven KIN 


the gooseneck with any type of reflector that 
you may need.—Ivan GRosvENoR. 


KINKED CABLE RELEASES may be saved 
with the repairs illustrated above. Wind 
friction tape over the kinked area (Fig. 1) 
and strengthen with black silk thread 
lashed over the tape, securing the start- 
ing end with the first turns of the thread 
(Fig. 2). Bind the final end with a separate 
loop of thread (Fig. 3). Finish the job with 
a coat of black wax shoe polish.—G. E. H. 


AN ELECTROFLASH UNIT announced by 
the Wabash Corporation, Brooklyn, N. Y., 
produces 10,000 flashes with a single re- 
peating bulb, Operating from any 115-volt 
A.C. line, the 21-Ib, unit consists of a power 
pack, flash gun, and a bulb having an ef- 
fective flash duration of 1/5,000 sec. This 
blue-white flash approximates daylight and 
has a Kelvin temperature value suitable for 
daylight color film. Within 7 sec. after each 
flash, the unit automatically recharges 
itself and is ready for use again. 


LIGHT AND STURDY, a dural 
table-top tripod introduced by 
the Tikern Corporation, of New 
York City, is marketed under the 
trade name of “Ped-A-Still.” It 
weighs 6 oz. and stands 12%” high. 


LIGHT-TIGHT VENTS permit this 
daylight sheet-film tank to be 
emptied or filled in 32 sec. It can 
be used in bright light after being 
loaded in darkness or under a 
safelight. Price Industries Corp., 
of New York City, manufactures 
the tank. 
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Listen in on 
the hams with this 


O-METER BAND 
RECEIVER 


By Clinton Clark 


TP ENMETER phone reception and trans- 
mission have long been popular with 
radio hams because this channel is good for 
both long-distance and local communication. 
When the end of the war made it possible 
for communications authorities to turn on the 
green light, amateurs all over the world re- 
opened ten-meter transmitters, and lost little 
time in contacting old friends, far and near. 

If you tune in tonight, there's a good 
chance that you can pick up Algeria, Eng- 
land, or the Philippines. Yes—you can tune 
in tonight, for this receiver, reduced to bare 
essentials, will take very little of your time to 
build. It'is intended to open the door of a 
fascinating spectrum to the beginner, and 
invites experimentation on other short-wave 
bands through the use of easily made, inter- 
changeable coils. 

First step in construction is the base 
which, in this case, is a X” by 7” by 7” pine 
board, sanded and coated with clear varnish. 
Details of the condenser-tube-coil assembly 
are not critical, but the layout illustrated in 
the photographs is suggested because it al- 
lows for short connections. Low-loss insula- 
tion and direct wiring are very important 
in all high-frequency circuits. 

The tube upright is a 2%” by 4” strip of 
composition board. Bore a 1%” hole to take a 
five-prong ceramic tube socket, Another 
piece of composition board, 3” by 5%”, is 
used as an upright for the coil-and-condenser 
assembly. In the center of this panel mount 
a midget 15-mmfd. tuning condenser. Bolt a 
4” strip of bakelite or other low-loss material 
to the edge of the upright, and drill three 
holes for tip jacks. When fastened into 
place, these jacks form a socket for the coil 
ends and tap. 

Arrange the two uprights at a 90-deg. 


POPULAR 
188 science 


Fewer than a dozen electrical parts went 
into this short-wave rec It tokes very « 
little space, although no special attempt 
was made to keep it compact. 


Stip-distonce effects are very marked 
‘on the 10-meter band. Don't be sur 
prised if your set pulls in stations 
5,000 miles away more readily than 
those only 500 miles from you. 


angle to each other by screwing them to a 
square wooden subbase. This is later 
screwed to the larger base. Now make the 
short connections from the coil terminals to 
the condenser and tube socket. Attach the 
radio-frequency choke to the smaller square. 
The choke may be purchased, or hand 
wound on a %” dowel. If you prefer the lat- 
ter, drill a %” hole in the subbase to receive 
the dowel, and wind it with 100 turns of No. 
34 D.S.C. wire. 

For the front panel, a 7” square of compo- 
sition board is screwed to the base. Drill 
holes for the dial, switch, antenna binding 
post, and phone jack: ake sure that the 
hole for the dial is aligned with the con- 
denser shaft. Since approximately 8” is al- 
lowed between the front panel and the con- 
denser subpanel, a coupling will probably be 
needed to connect the knob and the con- 
denser. The distance, plus a fiber or plastic 
coupling shaft, helps to prevent the intro- 
duction of hand capacitance. 


To make the coil, L1, wind 30 turns of 
No. 14 solid copper wire on a %” form. 
When the form is removed, you have a self- 
supporting, low-loss coil. Solder the coil 
ends into phone tips to fit the jacks used as 
sockets on the subpanel. The tap may be of 
flexible wire soldered approx 
ter of the distance from the pl 
coil. Phone tips and jacks make a good coil- 
mounting combination; a dozen or so tips 
cost but a few cents, and will enable you to 
make additional coils for trial on other 
bands. Some experimentation may be neces- 
sary to locate the best spot for the tap, be- 
cause of the individual characteristics of 
many high-frequency element: 

A type 37 tube is used, requiring a 6-volt 
AC. or D.C. filament supply. If it is more 
convenient to operate the heater off a 2%-volt 
supply, substitute a type 27 tube. 

When wiring is completed, apply the 
filament voltage, then turn on the s 
the plate circuit. Either a 90 or 135- 


used, the higher voltage, of 
course, providing greater output. 

A loud, hissing noise, characteristic of all 
superregenerative receivers, should be heard 
in the earphones. As a station is tuned in, 
this hiss will be blocked out or recede into 
the background. 

A good high-frequency antenna is recom- 
mended for best results. It may be coupled 
into the circuit by placing two turns of stiff, 
insulated wire near the grid end of the tun- 
ing coil, as shown. Alternatively, a hairpin 
loop of wire from the antenna binding post 
may be inserted directly into the grid end 
of the coil, 

For convenience, the battery connections 
are grouped in a single terminal strip, illus- 
trated in the photograph at the upper left, 
but omitted from the diagram. 

Best reception on the ten-meter band can 
be expected during daylight hours. It is, 
however, subject to strong interference due 
to seasonal and attr _..rie changes. 
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Capacity Bridge for Testing 


By GEORGE 0. SMITH 


10 MosT casual radio experimenters, con- 
densers are a bit like electri 


it’s not hard to tell which. In a majority of 
eases this rule-of-thumb works out pretty 
well. An ohmmeter or a simple neon tester 
tells you all you need to know for a quick 
decision. 

One vital fact about a capa 
ever, is neglected by these oversimplified 
tests—its capacity. This useful 
fills the gap, and makes possible many re- 
finements in radio testing and construction. 
It does it by telling you the value of an 
unknown condenser. 


No provision is made for testing shorted 
condensers, as these be readily checked 
with an ohmmeter. “Open” condensers 


show up, however, since they have only a 
small fraction of their rated capacity. 

The theory of the bridge is simple. Fig- 
ure 1, below, shows a basic form of Wheat- 
stone-bridge circuit, with all resistors equal. 
Current flowing through the members of 
the bridge divides equally, and no voltage 
difference exists across the meter. Lower- 
ing one resistance, say R1, produces the un- 
balanced condition illustrated in Fig. 2. 
The division across the lower pair remains 
the same, since these resistors are un- 
changed, but the altered proportions in the 
upper half cause a voltage increase at the 
junction. The meter reads the difference 
between the two junction voltages. If R2, 
the corresponding resistor in the lower pair, 
is reduced proportionately, the junction 
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voltage will again be equal, although not 
necessarily at half the input. 

Combining the lower divider into a single 
potentiometer makes possible a wide varia- 
tion in division ratios. That is the basis 
of the capacity bridge. Since, however, 
capacitors will not pass direct current, the 
batteries represented in Fig. 1 and 2 are 
replaced in Fig. 3 by an alternating-current 
source. Any A.C, voltmeter could, the- 
oretically, be used to complete the bridge, 
but in practice few would prove sensitive 
enough for the job. This is particularly 
true since voltage difference becomes ex- 
tremely small near the balance point. 
Therefore the meter {s replaced by an am- 
plifier that drives the 6E5 indicator tube. 

In the schematic diagram on page 192, 
the bridge circuit may be traced out, al- 
though its configuration is not very clear. 
Potentiometer RI obviously replaces R2 
and R3 of Fig. 3, and the “standard” im- 
pedance, Z1, corresponds ‘to the condenser 
selected by switch $1, This switch allows 
the use of three continuous ranges from 10 
micromicrofurads to 10 microfarads, cover- 
ing all the condensers used in most re- 
ceivers. It is possible to calibrate the dial 
for still broader coverage, but this will re- 
sult in decreased accuracy. 

The “unknown” side, Z2, consists of any 
capacitor connected across the test ter- 
minals. A 5-volt winding of a power trans- 
used as the A. C. source. 

One side of the 6SL7 is connected as a 
high-gain amplifier, the other side as a rec- 
tifying diode. To give good sensitivity on 
the low-capacity range, R4 is made quite 


When all resistors ore 
equal (Fig. 1), the vol 
t 


n obtains when RI is 
ced (Fig. 2). Low- 
ing R2 ot R4, or rais- 
ing R3, will tend to 
balance the bridge, since 
Ri__R2 


R4—R3. 


Condensers 


large. Output from the amplifier is coupled 
to the diode through C4. This value is not 
critical. A 1-mfd. condenser is specified, but 
anything from .25 mfd. to 4 mfd. may be 
substituted. 

When the unknown capacity is out-of bal- 
ance with the known, the ilable A. C. 
amplified in the first section and rectified in 
the second, placing a positive voltage on 
the grid of the 6E5 indicator. Potentio- 
meter R2 is used to adjust the eye of the 
tube to an almost-closed position, since this 
is the most sensitive part of the 6E5 oper- 
ation curve. 

Most of the components are noncrit 
but the three bridge condensers, Cl, 
and C3, should be as accurate as possible. 
The additional cost of capacitors having 
close tolerance will pay off in increased 
accuracy. 

A standard small transformer is used for 
the conventional power supply. By using 
a 6X5 rectifier that will operate off the 
6.3-volt winding, the 5-volt section is left 
free for the bridge supply. All three tubes 
share the same heater power; do not ground 
them at the sockets, but run a twisted fila- 
ment line through the chassis and ground 
the entire circuit at pin 8 of the 6SL7. 

The center arm of R1, and the 
position of the. range-selector switch are 
grounded at the same spot on the cha 
along with a number of other parts. This 
practice minimizes chassis currents, which 
are capable of causing trouble in the bal- 
ance of the bridge. Filter C5, C6, and R6 
is used to smooth the rectified output of 
the detector diode so that the grid of the 
indicator will be furnished with D.C. pro- 
portional to the unbalance of the bridge. 

Range selection is accomplished by means 
of a two-pole, five-position switch, but the 
line-switch portion may be replaced with 
a simple toggle, and a single-pole selector 
used instead. The line by-pass condenser, 
Cll, is connected to the chassis at this 
point to help prevent the 115-volt A.C. 
from interfering with the other sections. 

In operation the switch is turned first to 
the “adjust” position (between C3 and 
“off”), and left until illumination of the eye 
shows that the circuit is operating. The 
“adjust-eye” potentiometer, R2, is then 


, 


In front and rear vis 
bridge looks 
fier, which, indi 


turned until the eye is almost closed. Now 
connect the unknown capacity across the 
test leads, and tum the selector to the 

st likely to cover. If, for some 
e no indication at all of the 


reason, you 
value of the unknown, work down from 


Potentiometer R1 is 
There 


the highest range. 
rocked until the eye closes again, 
may be a slight time delay. 

To calibrate the dial, you will need seven 
condensers of known value and very close 
tolerance. These should be of the following 
values, in microfarads: .001, .002, .003, 
.004, .02, .03, and .04. Paste a circle of 
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* LIST OF PARTS 


1 mfd. 400 volts. 
«1 mfa. 400 volts (dual). 


CF, 8 Guage, Sn wt ect 
iG Fade a 


‘Ti; Small power, transformer, 200 to 
259 ivolte (at 30/ma.), 6.3, and 5 
1b: Two-pole, fve-position 

Sta,b; ‘Two-pol position selector 

Sockets, tubes, indicator-eye assembly, 


and set the switch 
to the middle e. Starting with 
.001 mfd., adjust the eye for the null, 
and mark the dial at each step. Other 
values are obtained by adding the 
smaller units in parallel. For exam- 
ple, 005 is composed of .001 and 
.004; and the sum of the first four 
values equals .01. By adding con- 
densers in parallel, the dial may be 
calibrated from .001 mfd. to .1 mfd. 

Since Cl is 100 times greater than 
C2, setting the range switch up to 
this point will multiply the scale 
by 100, and give readings from .1 mfd. to 
10 mfd. At the other extreme, C3 effec- 
tively divides the calibrations by 100, cov- 
ering the span from 10 mmf. to .001 mfd. 

Electrolytic capacitors can be measured 
by the bridge since 5 volts of A.C. is not 
enough to damage them. The average 
electrolytic has some inherent resistance 
and inductance which tend to decrease the 
eye angle, but the true value will be indi- 
cated at the null despite the fact that the 
eye may not be completely closed. 

This incomplete eye closure, by the way, 
may be taken as an index of the condenser’s 
quality. Balance any good condenser, then 
connect, say, a 50,000-ohm resistor across 
it, Note that the eye will open slightly. 
The effect is equivalent to measuring a 
condenser with an internal leakage of 50,000 
ohms. Connecting the resistor in series also 
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paper over the di 


This circuit is 
Balance is obtoi 
known ond unk 


3 on page 190. 
ion across the 
that across RI. 


when the voltage 
wn condensers equal 


widens the eye, being comparable to thé 
internal resistance of an electrolytic. 

The values given assume a total high 
voltage of 200 volts D.C. across C8. If 
this voltage is incorrect, R1l may be re- 
placed by an adjustable power resistor of 
about 15,000 ohms. This will permit ad- 
justment of the total voltage across the di- 
vider so that the eye angle may be set 
properly with potentiometer R2. Approxi- 
mately 1.5 to 2 volts maximum is required 
at the cathode of the amplifier section of 
the 6SL7. 

Test clips were used instead of insulated 
binding posts since this offered an easy way 
of connecting unknown condensers. 

If a complete indicator-eye assembly 
cable is available, use it by all means. And 
don’t bother changing the internally con- 
nected resistor, R10; it will be correct. 


NEWS in ELECTRONICS. 


HOME-RECORDING instruments have been 
getting more popular and less expensive 
through the years, Latest in the new line of 
magnetic recorders (which now include wire 
and metal-tape devices) is the one using 
coated paper tape shown above. This model 
is a product of the Brush Development Com- 
pany, of Cleveland. 


PRESSURE IS TRANSLATED into electric 
current through this ingenious device de- 
signed by the Baldwin Locomotive Works. 
Utilizing the principle that the electrical 
characteristics of a wire 
filament change with 
physical strain, this in- 
strument transmits ap- 
plied: pressure in such a 
way as to stretch a cur- 
rent-carrying filament. 
The accompanying 
change in resistance can 
be made to actuate var- 
ious controlling or re- 
cording systems. 

The instrument is 
known as the SR-4 Pres- 
sure Sensitive Device. 


PORTABLE AMPLIFIERS, which made great 
strides during the war years, fit neatly into 
the peacetime scheme. Director Victor 
Saville, of M-G-M, carries a public-address 
system around with him and uses it to ad- 
dress large groups on outdoor location, The 
outfit is about the size and shape of an 
ordinary make-up box. 


CONSERVATION OF ENERGY has become 
particularly important in the higher fre- 
quency radio services, such as F.M., where 
line-of-sight radiation’ per- 
mits a large part of the 
broadcast energy to go off 
uselessly into outer space. 
As a step in channeling 
this energy, Bell Tele- 
phone Laboratories engi- 
neered the “Cloverleaf” 
antenn: 


pictured here. 


symmetrical elements, simi- 
lar in appearance to a 
four-leaf clover. When a 
radio-frequency voltage is 
applied across the cluster, 
a circular radiation pattern 
is produced. A vertical 
stack of such units effec- 
tively diverts into the sta- 
tion’s service area a portion _ 
of the energy that would 
otherwise be wasted. 
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HOME EXPERIMEN DRY ICE SHOWS 


SUSPEND A SHEET OF THICK LEAD by a cord and tap it 
with a pencil. You will hear only a dull thud. Immerse the 
lead in a dry ice mixture, made as described at the right, 
and tap it again. Immediately after removal from the mix- 
ture, the lead will ring like a bell. As the lead warms up, 
keep tapping it with the pencil and you will observe that 
the tone gradually returns to its original dullness. 


PENCILS WON'T WRITE if they are too 
cold, as this experiment will demonstrate. 
An ordinary graphite pencil marks paper at 
normal temperatures becat some of the 
graphite mixture rubs off readily. But freeze 
a pencil in the dry ice mixture, and see the 
difference. At best, you will get only a faint 
mark, and possibly none. The experiment 
must be done quickly, for the graphite warms 
up in a short time. Freezing seems to bind 
the molecules more tightly together. 


CAUTION 


Wear thick gloves or use 
tongs in handlin i 
Severe "burns 


your bore finger 


contact with # 
thing frozen 
confine dry 

other clos 

vopor pressure 
ordinary container. 


breck ony 


HAT would happen to 

the common things 
around us if the temperature 
should drop to 110 below 
zero? You can find out by 
performing these experiments 
with a mixture of dry ice and 
acetone. Fold a few lumps of 
this ice in a cloth, break into 
small pieces, and drop two or 
e into several ounces of 
acetone in a tumbler. After 
the resulting frothing sub- 
sides, put in enough ice te 
bring the mixture to the com 
sistency of a mush, 


MERCURY IS A METAL, although most per- 
sons think of it only as a liquid, You can 
solidify it with your dry ice mixture. Place 
a match-box drawer in a tumbler, fill the 
drawer with mercury, pour the freezing mix- 
ture over it, and quickly thrust a pencil into 
the mercury. Remove the mercury after a 
brief time and you can use it as a hammer. 
Then put it quickly into for it soon 
melts. (If you use a drinking glass, clean it 
to avoid mercury poisoning.) 
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EFFECTS OF EXTREME COLD 


“"pnvew!| aye 


RESISTANCE DECREASES when metallic 
conductors are cooled, and electricity flows 
with greater ease. You can show this by 
making a coil of several dozen turns of fine 
iron or nickel wire and connecting it in 
series with a flashlight bulb and two dry 
cells. The bulb lights dim! But im- 
merse the coil in your dry ice mixture, as 
above, and the flashlight bulb immediately 
will light up brilliantly. 


"WIRE SOLDER ordinarily is unelastic, but 
if subjected to great cold it will act like a 
steel spring. Coil a length of this solder 
around a small mailing tube and form a 
hook on each end. Then attach a cord to 
one hook and lower the solder into your dry- 


the: 
observ 


hot dog will break into fragments like stone. 
Rubber tubing, if frozen, will shatter in the 
same way. Allowed to thaw, any of these 
objects regain their original pliability. 


ice freezing mixture. After several minutes, 
remove the coil and hang it up. It will re- 
tain its shape and bounce up and down when 
a weight is placed on the lower hook. But 
as it warms up, the spring gradually col- 
lapses and loses its elasticity, as below. 
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Big Coffee Pot Keeps Drinking Water Pure at ‘Summer Cottage 


Wuex drinking water 
must be carried from a well 
or spring at a summer cot- 
tage, a large coffee pot will 
make an ideal container. 
Leaves and twigs do not 
drop into it on the way and 
the lid keeps out dust. By 
hanging it on eyebolts as 
shown in the photos, the pot 
does not need to be taken 
down to pour water. Pry 
the eyebolts open to make 
hooks.—W, ALLrutx. 


Three-in-One Fisherman’s Tool 


POCKET aoe you file : small V- 
SCREW- aped notch in the 
DRIVER center of the blade of 
a small pocket screw- 
driver, you will have 
a tool that can be 
employed in at least 
three ways on your fish- i i i 
een ars ae Fly Ring Fitted to Casting Rod 
as a real screwdriver, A SMALL ring into which the fly can be 
as a hook disgorger, hooked while you are carrying a rod can be 
and as a pick to help made from a paper clip, as shown in the 
you untangle any back- drawing above. Fasten the ring just above 
lashes that may snarl the rod grip by winding it with silk to match 
a line—R. A. Jenxtns. the winding on the guides.—R. A. J. 


LAPPED PT RelOR. PLYWOOD [WOODWORKING] 


Application of 15* sheets of exterior plywood to 


for 

tapering up to's" in thickness to 

backing {oF vertical nailing. “Place a water table 

under the lower edge to turn water runoff from 
ie foundation. 

‘Seal the cdzes of the shects with white lead of 

|. “Some manufacturers recommend 


oft Inside core, 


preventing, 


aot need TS. common oF coated nails, 
a lard three-coatpaint fin: 
eoare textured. fhlahes “of 

sllex and. asbestos. 
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Dr, Van Schaick handles the homemade rod with which Joke Below, 
tight, cought the fish mounted in the foreground. Louis Stefl, 
besid@ a cello he made himself, and Fred Hofmann look on. Ties 


hung on the wall were token from members to enforce o club ban, 


Necktieless Workshop Club Is Retreat for Village Craftsmen 


Some years ago, when making jigsaw puz- 
zles at home began to be popular, Dr. -Roy 
Van Schaick, of Marion, Wis., got his first 
power tool. It was a ji a gift from 
Mrs. Van Schaick, who thought he would 
enjoy making puzzles from photos taken on 
his numerous fishing trips. 

Then came Christmases and birthdays, 
each with a new woodworking power tool, 
and the room above the Van Schaick garage 
took on the aspect of a well-equipped home 
workshop. Out of these machines grew the 
idea for the Woodpecker Club. 

There is no exclusive membership. Any  Hofmonn ond Vie Seyler find relaxotion in pecking 

man in Marion can belong, and most of SY offer hours ot favorite woodworking projects. 
them do—merchant, garageman, rural-mail ‘ 
carrier, policeman, baker—anyone who likes More thon a dozen efficient power tools are kept 
to fish and to make things out of wood. i ick’ 
There is only one formality—no one can 
enter the club wearing a nec! When 
someone does, the offending tie is confis- 
cated. This rule is enforced, as attested by 
a hundred ties on display. 

Regular meetings include a “feed,” often 
with a prize fish as the main course, enliv- 
ened with music and stories. The club, the 
doctor feels, helps keep the villagers well 
with fewer fees for medical care. But he is 
philosophical—and, besides, he’s having fun 
along with his cronies. 
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Weatherstrip ‘Wrapped on Soldering Iron Protects the Hand . 


Paper Clips Serve as Contacts 


A paren clip 
makes a satisfactory 
substitute for a 
Fahnestock clip if 
bent as shown in the 
drawing and then 
soldered to a wire 
or mounted with a 
screw to serve as a binding post. Small long- 
nose pliers are best for bending the clip. 
From the drawing, you will see that most 
of the bending is done on the long outer 
loop. The shorter loop must have sufficient 
spring action to keep the connecting wire in 
firm contact.—Dicx Hitx. 


Feit weatherstrip wrapped 
around the handle of a soldering 
iron as shown at the left will 
serve as a shield to protect the 
hand from heat and from spat- 
tering of flux and solder, partic- 
ularly when the iron is being 
used upward. The coil will re- 
tain its shape longer if several 
nails are inserted into the edge. 
Wrap the stripping as tightly as 
possible before placing the nails. 
Weatherstrip also can be used to 
wrap handles of all kinds that 
are likely to beeome hot and 
burn the hands.—Ken Murray. 


Loose-Lear 
ING, 


WIRE 


Loose-Leaf Ring Holds Wire 


Loose-LeaF rings of the type that snap 
shut can be used to hold together coils of 
electric wire, as illustrated above. This pre- 
vents the wire from becoming tangled, and 
the ring is easily removed when the wire is 
to be used. “Two rings on each coil would 
be even better.—Frank SHORE. 


Truck Built of Scrap Iron Keeps Welding — Handy 


Fully equipped, it's ready for ony 


job. 
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Mountep on casters, this 
truck makes tt possible to 
have on hand everything 
needed for an arc-welding 
job anywhere in the shop. 
Angle iron was used for 
the frame, and sheet met- 
al for the floor, top tray, 
and drawer. Two electric 
grinders are 
from hooks on two of the 
uprights, welding rods of 
different size are stored in 
tubing cut from a truck 
drive shaft, and cables are 
wound on a drop-center 
car wheel welded to the 
trudk.—E, S. Harris. 


suspended 


Coble is kept on car wheel. 


‘OLD Primary 
LEADS Cur OFF 


New pamany 


Neon Bulb Checks Automatic Control of Home Appliances 


Want to know when a thermostatic con- 
trol cuts in an electric heating appliance? 
T’ve used this method on equipment ranging 
from 75 to 1,000 watts. Remove the case of 
an old audio transformer, make sure the 
primary is open, and wind over it 10 turns 


of No. 14 D.C.C, wire. Connect the secon- 
dary to a %. neon bulb. With the 10- 
turn primary in series with the test outlet or 
appliance line, the bulb will glow as long as 
the thermostatic control closes the circuit. A 
switch cuts out the device—G. A. Gautp. 


Turn Counter Adapted for Coil Winding in the Lathe 


awe 


Smuttangous coil winding and turn 
counting can be done in the lathe with 
the aid of a small counter belted in some 
known ratio to the spindle. The counter 
is attached to a small right-angle bracket 
bent from %” steel and mounted with ma- 
chine screws on the side of the lathe bed. 
Pulleys on the lathe spindle and the 
counter shaft are of exactly the same di- 
ameter in the setup shown, but may be 
proportioned to suit the counter as nec- 
essary. 

If the lathe spindle has a hub, a groove 
can be filed in it to fit the belt, and the 
diameter then taken with calipers. The 
pulley for the counter may be turned to 
match from maple or other hardwood. If 


the lathe spindle has no hub, a wooden 
pulley might be sandwiched between the 
spindle flange and chuck, or a special 
coil-holding arbor turned with an integral 
pulley, 

Accuracy should be tested by setting 
the counter at 0 and making one com- 
plete turn of the lathe spindle by hand. 
If the counter then registers less than 1, 
the counter pulley needs dressing down; 
if it goes beyond 1, the other is large. 
Make checks also for 10 and 50 turns. 

A lathe that has no back gears for very 
low speeds may be run for winding by a 
small series universal motor and a resist- 
ance foot control. Use the original motor 
as a countershaft.—Harotp P, Srranp. 
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the concrete in walks and drives should 

outlast even the buildings they serve 
provided the firm, 
well-drained footing. When deterioration 
ter only a few years of service, you 
can be sure one of these conditions has 
neglected 
remedial 
complete new job plus the cost of breaking 
up and disposing of the old concrete will 
become inevitable. 


P: )PERLY mixed, finished, and cured, 


concrete rests on a 


sets in 
been 
if 


en in time, a 


And you can be equally su 


ures are not ta 


Inspect the concrete after a heavy rain 
to see that water does not collect in pools 
and that the foundation is not waterlogged 
when the slabs are dry on top. Drain, if 
necessary, by revising the grade or by 
trenching and laying tile. 

When water collects or hairline cracks 
widen so it gets through and turns founda- 
tion soil to mud, erosion will occur and the 
concrete will break and sink—very 
quickly in a driveway, where the weight of 
a car will squeeze out the mud. Gravelly 
soil and foundation courses of cinders and 
crushed rock resist erosion, but in freezing 
weather trapped rainwater will expand the 
foundation. This raises the 
them apart, grinds the edges, and widens 
contraction " joints, fine transverse 
cracks that develop at the grooves scored by 
the finisher 

al the slabs in dry weather with an 
asphalt such as roofing pitch or a prep 
variety known 
roof cement.” Pitch will fill the spaces with 
little shrinkage. 
weather and it is gummy in hot wes 


away 


slabs, ¢ s 


as “roof putty” or “plastic 


but it may chip in cold 


and may stick to shoes if the 


pearit G86 mot ‘below puck PIECE OF 
bok C8 BROOMSTICK: 
level. 
Prepared mixtures can be rin can 


used in summer just as they 
come from the package, or in 
winter they can be softened by 
heating in a hot-water bath. 
Usually a second application is 
required after a year to take up 
shrinkage, but the surface dries 
hard in a short time, the inside 
remains elastic for years, and because of a 
short-fiber asbestos binder, chipping is un- 
likely even when the inside hardens 

Clean out cracks with an old screwdriver 
and wire brush; then prime them with 
asphalt roof paint about the consistency of 
house paint. A satisfactory substitute for 
roof paint can be made by thinning plastic 
asphalt with dry-cleaning fluid or mineral 
spirits such as printer's thinner, If the 
paint is put in with a calking gun, it won't 
mark up the surface. Rub it on the sides 
and bottom with a stick. 

‘After the primer has dried for 48 hours, 
drive a peg at each end of the crack, bank 
dirt if necessary to keep the filler from 
oozing out, and pay in the asphalt level 
with the surface. A calking gun eliminates 
the tedious and messy job of knifing in 
plastic asphalt. Pitch may be poured from 
a ladle made from a tin can as in Fig. 1 


In preparing pitch, break off fist-sized ~ 


chunks with a hatchet and melt them until 
thin in a fairly heavy steel paint pail over 
a gas plate. Place the pail in a larger con- 
tainer to shield it from drafts, and ladle the 


Small batches of cement plaster 
are wet in a box, su 
an oil con, and taken to the job, 


‘os at the for left. 


Patches ore troweled smooth on 
the surface, as shown at left 
center, and all excess plaster is 
removed with the trowel, 
When o patch i ot the edge or 
corner nee slab, a neat finish 
is obtained by edging the ploce 
with a pointing trowel. 


pitch out on the job as needed. 
‘When it becomes sluggish, heat 

it again. Watch the heating 
carefully, for at over 650 deg. F. 
‘TwOéd. pitch may ignite and cause a 
NAILS dangerous fire. 

Sprinkle sand over pitch 
seams to protect shoes. Spilled 
pitch can be stripped from a 
slab after hardening. Wipe plas- 
J , tie asphalt with a rag dipped 

“9-1 in mineral spirits or cleaning 
solvent to remove spilled waste. 

Cracks larger than hairline should be 
filled with sand or fine gravel tamped with 
the edge of. a board until level with the. 
bottom of the slab. If they won't admit 
«a board, calk them with rags or hemp 
twine to within 2” of the surface before 
the asphalt is payed in. 

Transverse expansion joints &” wide every 
40° or 50’ and where the sidewalks and 
Grives cross (Fig. 2) prevent buckling in 
hot weather. If the filler has broken down 
or been omitted, apply the same asphalt 
used for sealing. 

It is safest when new concrete is laid to 
call for expansion joints in the specifications 
and to see that they are put in. When a 
sidewalk does buckle, the usual repair is to 
cut off one or more slabs at the high point 
and relay them, chiseling enough off one for 
an expansion joint, or to pour new slabs, 
molding an expansion joint in one, as in 
Fig. 3. Pull out the stakes before the con- 
crete sets; then after 24 hours lift out the 
wedge and fill the joint with asphalt. 
Calking joints at the concrete foundation 


Fig. 3 
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* WITH EXPANSION JOINT 


of stoops and porches is also good practice. 

It waterproofs the foundation and prevents 
adual widening of the joints by accumu- 
ited sand and dirt, 

When a slab has sunk (Fig. 4), the high 
edge may be chipped off if the difference is 
slight, or the sunken slab may be lifted with 
a crowbar and relaid on a new filling of 
crushed rock. Heavy driveway slabs may 
be cut back 12” or so from the edge a 
the space between them filled with a con- 
crete ramp, as also shown in Fig. 4. An ex- 
pansion joint can be molded at the high 
edge if desired. 

Occasionally grooves scored by the fin- 
isher are not deep enough, and the concrete 
cracks irregularly instead of in a transverse 
line. When the slabs are not too thick or 
too large to handle, cut off the jagged por- 
tions, as in Fig. 5, working a hammer and 
stonecutter’s chisel lightly back and forth 
tu deepen the groove. Gradually strike 
harder blows, especially near the ends, until 
the piece breaks off clean. Level the two 
trimmed slabs into position and filkin with 
a square of new concrete. 

If the slab to be squared has no groove, 
snap a chalk line across it and cut grooves 
about %” deep with a V-edged chisel or 
the corner of a cold chisel. Then trim the 
piece square as before. Cutting by hand is 
practicable only for slabs up to 3%” thick. 
An air hammer is more accurate on thicker 
concrete. 

Narrow longtitudinal cracks may be filled 
with asphalt, wider ones with cement plas- 
ter except between building foundations or 
a foundation and curb. There, at least one 
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Fig. 4 


SUNKEN SLAB. CUT 
BACK PARALLEL 
To JOINT 


RAMP oF 
NEW CONCRETE 


should be filled with asphalt to serve as an 
expansion joint, 

‘Cement plaster is made up of 1 part Port- 
land cement to 2 parts clean sand. Adding 
hydrated lime up to 10 percent before put- 
ting in water will retard setting and make 
troweling smoother. Wet the mixture in 
small batches in a container such as a 
square-sided 5-gal. oil can split lengthwise, 
Crimped edges on such a container protect 
the hands against cuts. 

Cracks wider than 1%" and holes and 
broken corners will need a plaster with 3 
parts fairly fine crushed rock added. Con- 
crete for an entire slab should be a standard 
1-2-4 mix with %" crushed rock. 

Scrape, wire-brush, and tamp the place 
to be patched. Moisten the edges with a 
clean brush and sprinkle the tamped mate- 


Firm, well-drained foundations ore needed under 
concrete. Parts of this driveway sul because 
of lack of a base of crushed stone or cinders. 


Fig. 5 


BLOCK UP SLABS 
ON TWO-BY-FOUR 
UNDER GROOVE 


rial until wet but not puddled. Fill a third 
of the way with plaster, tamp, drop in rein- * 
forcing wire, and tamp again, Then fill a 
third of the way higher, tamp and level, add 
a second reinforcing layer, and fill to the 
surface with plaster. 

Strands of wire of correct length are used 
for reinforcing cracks, while bent wire and 
4%” hardware cloth or 1” chicken wire are 
used, as in Fig. 6, for large holes and 
broken corners, Have all reinforcing pieces 
cut and handy before wetting the plaster. 
Straighten them with pliers or a hammer, 
and if an end sticks out anyway, staple it 
down with bent wire. Divide long cracks 
into sections at the finisher’s grooves. A 
board held with pegs serves as a form at a 
broken corner. 

Tamp the top layer of patching concrete, 


Sidewalks and driveways buckle in hot weather, os 
this walk did, if an expansion joint /2” wide is not 
provided every 40’ or 50’. 


REINFORCEMENT 
METHODS 


HAROWARE 
CLOTH 


BENT WIRE 


trowel it smooth, and scrape off the excess 
flush with the surface. Finish by strokinj 
with a wet brush. When 1-2-4 mix is u: 

in a large hole, fill the top 4" with plaster 
containing no stone. 

Where the topping of a two-course slab 
scales off in spots, the edges of the shallow 
holes must be chiseled back at a reverse 
bevel if patches are to be anchored. If a 
shallow hole adjoins a crack, a patch can 
be anchored with hardware cloth cut 1” 
or 2” wider than the hole and bent down 
at right angles, as in Fig. 6, into the plaster 
filling the crack. Or a %” hole drilled 1” 
deep in the center with a concrete drill, or 
cut with a chisel, provides an anchor. Flare 
the hole at the bottom and drop in a couple 
of nails head down and point bent outward. 

Use stiff plaster with little water for curb 
patches. Moisten the break, fasten in rein- 
forcing wire, and press in and tamp the 
plaster, leaving a 4” recess. Add hardware 
cloth and trowel on thinner plaster. 

Cure a patch by slowing down its drying 
with a coat of colorless sealer sold for the 
purpose by cement-supply dealers, or make 
your own sealer from 1 part by weight of 
melted paraffin and 6% parts of gasoline, 
painter's thinner, or cleaning solvent and 
brush it on while warm. Hose the surround- 
ing concrete daily for a fortnight. Weighted 
tar paper wet down daily will serve as a 
substitute in a pinch. 

Repairs may be walked on the next day, 
and cars may be driven over small patches 
after a full 24 hours. Protect a new slab for 
two or three days with planks extending to 
the old concrete. 
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Home Hot-Water Pipes Insulated with Rug Padding and Paper 
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TWINE  TWINE TIES SECTIONS 
WRAPPING TOGETHER 


Kraft Paper Is Useful in Home 


Mountep in a combination holder and 
cutter in a corer of the garage or cellar, a 
roll of kraft or white butcher paper will 
be useful to all members of the family for 
such purposes as wrapping packages, cover- 
ing furniture or floors while cleaning or 
painting, making caps for garden plants, 
covering work tables, and as drawing paper 
for children. 

Cutter racks and paper in a variety of 
widths can be obtained from paper supply 
houses at little cost. One roll should last for 
years.—R. B. L. 
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Insutation of hot water pipes that run 
from the heater to the kitchen and bath- 
rooms is an economy measure that can be 
accomplished by the home craftsman with 
paper and the padding of the sort used un- 
der rugs. Old carpets, rags, commercial flexi- 
ble insulation, or even a thick padding of 
newspapers might also be used. 

With carpet padding and wrapping paper, 
I insulated 65’ of pipe in six hours’ time. 
For 4” pipe, the padding should be cut in 
12” by 24” strips. Lurger pipe would re- 
quire slightly wider pieces, In my installa- 
tion, I cut wrapping paper in 24” squares 
and interwrapped it with the padding 
around the pipe, providing additional insu- 
i \d a cover for the fabric. The paper 
also makes tight wrapping easier and gives 
you a neat job. 

Cellulose tape held the rolls temporarily 
while string was wrapped around them as 
permanent lashing. Each section was at- 
tached to the next with string, as shown in 
the drawing. Where pipe hangers inter- 
fered, they were removed and replaced after 
the pipe had been wrapped.—R. B, Lewis. 


Rack Keeps Garden Tools Handy 


Ir you find yourself making frequent trips 
back to the garage or tool house for needed 
tools while working in the yard or garden, a 
rack on the side of your wheelbarrow will 
save you many steps. Cut strips of leather 
from a discarded boot and tack them to the 
side of the wheelbarrow to form loops in 
which to place all the tools while they are 
not in use.—R. M. Woopsury. 


the BANTAMWEIGHT METAL 
How Chemists Have Put It to Work as a Jack-of-All-Trades. 


By KENNETH M. SWEZEY 


URING the war magnesium was exten- 
sively used as a lightweight structural 
metal for aircraft parts and as pyrotechnic 
material for star shells, signal flares, tracer 
bullets, and flash and incendiary bombs. 
Strong, silvery white, and only two thirds 
s heavy as aluminum, it is the lightest of 
Il construction metals. In the form of 
powder, thin sheets, or wire, it burns with 
a dazzling flame ‘that 

water or even carbon di- 
oxide will not put out, 

Never found alone in 
nature, magnesium is 
made on a tremendous 
scale by the electrolysis 
of its compounds. These 
compounds are among 
the most plentiful sub- 
stances in the crust of 
the earth. Whole moun- 
8 consist of 
a double ear- 
bonate of magnesium and 
calcium. Asbestos, tale, 
and meerschaum are 
magnesium silicates. Ep- 
som salts, named after the 
springs at Epsom, Eng- 
land, where they were 
first isolated in 1695, are 
magnesium sulphate. In 
the form of its chloride, 
there are nearly 6,000,- 
000 tons of magnesium 
in every cubic mile of 
the sea, a vast storehouse 
of supply. 

Less spectacular, per- 
haps, than the metal, the 
compounds of magnesium 
are just as important. 
Asbestos and magnesium 
oxide are among our 
most valuable insulators 
against heat. Magnesium 
oxychloride forms a su- 
perior artificial stone and 


flooring material. Magnesium carbonate is 
used for insulation and for making denti- 
frices, talcum powder, other magnesium 
chemicals, and Pyrex glass. Epsom salts, 
citrate of magnesia, and milk of magnesia are 
three of the many magnesium compounds 
that are employed in medicine. 

With only a box of Epsom salts as a 
starting material, you make many of 
these compounds in your home laboratory. 
With a few inches of magnesium ribbon, 


brightly in steam, os above, or even in carbon dioxide. 


Because of its capacity for stealing oxygen, magnesium burns [ 
This 
property made it useful for incendiory bombs during the war. 
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19 in carbon dioxi 
bon. Nitrogen ordinarily is on 


as ot left, magnesium metal decomposes this gas into oxygen and car- 
rt gas, but burning magnesium will uni 


, a8 the cent 


xperiment 


will show. Mix water-clear solutions of lye and Epsom salts, as at right, and you have milk of magnesia. 


you can likewise test some of the ex 
properties of the metal itself. 

One property that helps make the metal 
such an important incendiary material for 
wartime use is its ability to steal oxygen 
from such ordinarily stable compounds as 
water and carbon dioxide. During the war, 
magnesium fires generally were extinguished 


Hydrochloric acid and magnesium hydr 
chloride, @ sea-water compound that 
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by smothering with sand, Water helped only 
when applied in quantities sufficient to cool 
the metal below the point of combustion. 
This was rarely possible. 

‘As a demonstration of magnesium as an 
ygen grabber, boil some water in a flask, 
and then with tongs lower a short length 
of lighted magnesium ribbon into the steam. 
(Put away the rest of the ribbon 
before lighting the piece, and 

handle with caution.) 
1 of going out, the mag- 
nesium continues to burn bright- 
ly, getting oxygen by decom- 
posing the stean < 

Carbon dioxide, usually one 
of the best fire-extinguishing ma- 
terials, is as Helpless as steam 
against burning magnesium, Fill 
a beaker with this gas by pour- 
ing %” of water into it and add- 
ing a little baking soda (sodium 
bicarbonate) and vinegar or 
other common acid, As soon a 
the bubbling has stopped, test 
for carbon dioxide by lowering 
a lighted match into the beaker. 
The match will go out at once. 

Now lower a piece of burning 
magnesium into the glass and 
see the difference. The metal 
continues to burn furiously. In 
the process, it changes into mag- 
nesium oxide, and black specks 
of carbon, wrested from the car- 
bon dioxide gas, are flung to the 
sides and bottom of the beaker. 


Magnesium oxychloride cement, a hord, durable material widely used for imitation stone ond for flooring 
in office buildings, can be made as shown here. Dissolve all the magnesium chloride you can in water at 
room temperature, add enough magnesium oxide to make a paste, and pack it into a cardboard form, 


Even nitrogen, which ordinarily is one 
of the most inert gases, will unite with 
hot magnesium when conditions are right, 
forming magnesium nitride. To show this, 
put a few short pieces or magnesium ribbon 
on the center of an upturned can cover and 
heat the cover over a gas flame until the 
metal catches fire. Then remove the cover 
from the flame and allow it 
to cool until you can touch it 
with your hand, Now put sev- 
eral drops of water on the 
warm substance that remains” 
and hold a bit of cotton wool 
moistened with hydrochloric 
acid above it. White smoke of 
ammonium chloride immedi- 
ately rises. On burning, the 
magnesium united with oxygen 
and nitrogen from the air, 
forming the oxide and nitride. 
When water was added, the 
nitride decomposed into’ am- 
monia gas and magnesium hy- 
droxide, 

Most magnesium compounds 
can be produced from the car- 
bonate or the hydroxide, The 
carbonate occurs naturally as 
magnesite and, mixed with 
calcium carbonate, in certain 
forms of marble and limestone. 
It can be made artificially by 
mixing hot solutions of mag- 
nesium sulphate (Epsom salts) 
and sodium carbonate (wash- 
ing soda). Since the carbonate 


is not soluble in water, it is precipitated as 
a fine white powder. When dried, it can 
be used as a polishing agent and for heat 
insulation. 

Magnesium hydroxide also is made by pre- 
cipitation. Again you can start with your 
Epsom salts, this time adding a solution of 
sodium hydroxide (ordinary lye). When dis- 


Hydrochloric acid can be produced by heating magnesium chloride 
crystals and allowing the gos to bubble through water, as below. 
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solved, both of these solids produce clear 
solutions. Mixed together, they form a white 
precipitate. A suspension of this, in pure 
form, is the drug-store “milk of magnesi: 

By strongly heating either your hydroxide 
or carbonate, you produce magnesium oxide 
(magnesia), used widely for heat insulating, 
for the lining of high-temperature furnaces, 
and for making oxychloride cement, widely 
used for flooring and imita 

By dissolving either the carbonate or hy- 
droxide in hydrochloric acid you get m: 
ium chloride, the compound found in 
water from which magnesium metal is 
in vast quantities. To obtain crystals of thi 
chemical, evaporate the solution over a wa- 
ter bath until nearly dry. Then complete the 
drying in a warm dry place in the open air. 


If the heating is continued too long, the 
crystals will lose some of their water content 
and partly decompose, giving up hydro- 
chloric acid. 

This decomposition of magnesium chloride 
by heat provides one method for the manu- 
facture of hydrochloric acid. As a demon- 
stration, put some c of magnesium 
chloride in a test tube and fit the tube with 
a stopper having a glass delivery tube long 
enough to reach the bottom of a second test 
tube, which is half filled with water. Now 
gently heat the crystals, They will first melt, 
and then vapors will go through the delivery 
tube and bubble up through the water. Part 
will be water vapor and part hydrogen chlo- 
ride. The latter will dissolve in the water, 
changing it into hydrochloric acid. 


Versatile Microburner Furnishes Heat for Numerous Lab Jobs 


Instant adjustment of the flame and 
easy interchange of nozzles are features 
of this microburner. If nozzles with 
openings ranging from .1 to 5 mm. are 
provided, the burner will serve for virtu- 
ally any laboratory job where a narrow 
hot flame is needed. Such nozzles can 
be made by heating a piece of tubing in 
the center, stretching it out and filing 
off at the narrow part, and rotating the 
tip in a flame until only a tiny opening 
remains. 

For the burner T-joint, select an 8” 
piece of tubing with a diameter that fits 
snugly over a stopcock tube. Heat and 
seal the tubing ut one end, (1); then 
heat the side 1” from that end, (2); 
blow a small bulb, (3); and cut this off 
with a file, (4). Seal one end of another 
tube about 3” long, heat the other end 
and the rim remaining from the bulb, 
press them quickly together, (5), and 
pull out slightly. Heat the joint and 
blow into the tube to force the glass to 
a smooth rounded junction, (6). Then 
anneal in a yellow flame. Cut off the 
side tube 1” from the joint and the main 


tube 2” from the joint. Fire-polish the 
ends. 

Assemble the parts with rubber tub- 
ing as in the lower photo. The entire 
unit then may be mounted on a 2” by 5” 
wooden base, as in the top photo. In 
this photo also are seen two easily-made 
glass blowpipes that you may find useful 
in your lab.—A. C. Nuessue. 
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For finer pictures, 


KODAK 


rom start to 


finish 


Above: KODAK 35 (f/3.5 with range finder), a pré 
built 35mm. camera well worth waiting for. 


For extra emulsion speed, fine For day-in-and-day-out picture 
grain, general high quolity— — making—Kodak Verichrome, 
Kodek Plus-X, the all-round America's favorite snapshot film 
“pan” film. Rolls and packs. by a wide margin. Rolls, packs. 


Kodak's new UNIVERSAL M-Q DEVELOPER, 

in the handiest "chemical package" yet— 

‘only 5 cents. Two metal foil envelopes, 

clipped together in a match-book-style ae 4 
folder. Contents make solution sufficient 3 a 

to process 3 rolls of 620 film, 12 sheets of 


5x7 film, or 72 sheets of 272x3¥a paper. 


For best enlargements from ony negative, with any 
enlarger—KODABROMIDE, all- purpose enlarging 
paper. Rich blacks, clean white: te gradations. 
Five contrast grades. Wide mone At your Kodak 
dealer's . . . Eastman Kodak Co., Rochester 4, N. Y. 
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ene’s one of the many tests or inspec- 
tions Nicholson and Black Diamond files 
go through before they're permitted to 
face the world under the guarantee of 
Twelve perfect files in every dozen, 

It’s the “ringing” test for soundness. 
The inspector taps the file on a metal 
block. If its ring is a clear “plink,” the 
verdict is “okeh.” If a dull “plunk,” most 
likely there's an invisible “water crack” 
somewhere, and the file is rejected. 

Every Nicholson and Black Diamond 
file is given the “ringing” test. In fact, 
every important step in its manufacture 
is closely watched. As a result, these fa- 
mous files come to you with unsurpassed 
uniformity —in shape, dimensions, cut, 
hardness and soundness. Good hardware 
and mill-supply houses sell them. 


OLs, NICHOLSON FILE Co. 
So, 19 Acorn St. > 
20.S.A. Providence 1, 


(An Canada, Part Hope, Ont.) 


NICHOLSON 
FILES FOR EVERY PURPOSE 
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Glass-Coated Steel Silo 


Amricitr because it is coated with glass 
both ide and outside, this experimental 
steel silo keeps its contents unspoiled much 
as food is preserved in glass jars. Engine- 
driven mechanism removes silage through a 
24-inch hopper at bottom, and the engine 
feeds burned-out air into the top of the silo 
to keep out the oxygen on which molds 
thrive. 

The silo, planned for commercial produc- 
tion in 1947 by the A. C nith Corp., of 
New York, is about one-sixth as heavy as a 
concrete one, while its estimated cost is 
comparable to that of a standard silo. Be. 
sides its other advantages, the glass coating 
eliminates th for painting 

Ten glass-couted silos are being built for 
experimental use this year; some will store 
green hay. 


Business Guidance for Vets 


As a cute to discharged servicemen and 
in an effort to stimulate individual enterprise 
in all war veterans, The Reader’s Digest re- 
cently published a manual of ideas for small 
businesses, called “A Business of Your Own.” 
The project is strictly a nonprofit serv 
The booklets, which are now available, sell 
for 25 cents a copy. 


. -_ af > a 
HORSEPOWER 


4 


GUARANTEES BETTER AND SMOOTHER 
PERFORMANCE OR DOUBLE-YOUR-MONEY-BACK 


© Protect that new motor—get a new thrill out of 
that old motor—with Casite. 

Casite carries oil quickly to the tight spots . . . 
protects new motors during break-in period . 
duces engine wear . . . retards formation of sludge 
and gum . . . keeps motors clean and full of zip. 

‘And everyone knows that a clean motor runs 
better and lasts longer. 

Put a pint in the crankcase every oil change and 
a pint through the air intake every three months 
—for better and smoother performance all-year- 
round. Sold by service stations, car dealers and 


garages, everywhere. 


THE CASITE CORPORATION * HASTINGS, MICHIGAN 


GUARANTEE Add Casite 
tocrankcase andrunthrough 
air intake 10 in 
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Easy is right! This is no year to 
be careless with anything as pre- 
cious as an Evinrude! 


Zany, bay — 


here's our 
Yacation! 


Whether it is a sparkling new ’46 
model — or a faithful old-timer 
— what really counts in vacation 
plans is the fact that it's an Evin- 
rude! That means the assurance of 
satisfying performance wherever 
you go. It means rugged stamina 
and power you can bank on. . . finger 
touch handling ease and starting sureness built right int It 
means a happier vacation, more fun on every trip, 


SSee dete cne sane nenany 


Complete range of models . . . the right motor for every boat, 


smallest craft, powerful “twins” 
and four thrilling four-cylinder 
models. See Your Evinrude Dealer! 
Look for his name in your classi- 


fied phone directory under “Out- 
board Motors”. Catalog free — 
address EVINRUDE MOTORS, 
5327 N. 27th St, Milwaukee 9, Wis, 


In Canada: 
Evinrude Motors, 
Peterbore, Ontario 


SEND FOR FREE CATALOG! 


Gives features and specifica 
tions on all Evinrude mod- 
els, and helpful information on 
boats, speeds, etc, It's free 
« write for it today, 
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Jitterbug and Tina Lure Bass! 


Tina with bass and a couple of pickerel 
caught on the Jitterbug. Seems from 
her letter that Tina, like many male 
anglers, is quite sold on 
the wobbly, noisy Jitter- 
bug as a fish-getter. 


Choice of Six Colors 


$1.21 
(No Mail Orders) 


“| Always Have 


Luck with the 
JITTERBUG” 


—writes girl angler 


Dear Fred: 

"I caught these seven good-sized 
bass and two pickerel within a few 
hours on your ‘Old Faithful’ Jitterbug 
at Burden Lake. 

“I always have luck with the 
Jitterbug. We use them on all our 
fishing trips and wouldn't be without 
them. Some day I intend to try your 
other lures and I hope they are as 
good."—(Miss) Tina C. Boel, Red 
Mill Road, Rensselaer, New York, 


Write for New Catalog 


Gives you complete information 
on where and how record catches are 


being made with Jitterbugs, my 
famous surface bait, and also my 
family of Hawaiian Wigglers. A copy 
is yours for the asking. 


FRED ARBOGAST & CO., 1727 W. North St., Akron 3, Ohio 
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REWINDING FISH RODS 


When rewinding your rod, add more guides to 
distribute strain of strike more evenly. 

A coat of CASCAMITE, the highly water- 
resistant glue, will protect areas under windings 
from damp rot. 


How to rewind your rod: 
Remove old windings, guides, ferrules. 

Next, rotten stone or pumice all surfaces free 
of old varnish and glue. 

Spread a thin film of CASCAMITE on areas 
to be wound, and wind guides on tight with silic 
thread. Coat section ends and tip with CASCA- 
MITE and cap with ferrules. 

When dry, varnish both rod and windings. 

CASCAMITE also mends cracks between 
bamboo splits. 

Gives rod added resilience and “whip.” 


Why folks prefer CASCAMITE: 
Easy to mix. Just add CASCAMITE to cold 
water and stir. 

Strong. CASCAMITE glue joints are stronger 
than the wood itself. 

Economical. Mix CASCAMITE as you need it. 
No waste. 

Get CASCAMITE—and CASCO—the stand- 
ard casein houschold repair glue, at your hard- 
ware store—in 10¢, 25¢, and larger sizes. For 
outdoor and boat work, use CASCOPHEN, the 
new, completely waterproofresorcinol-resin glue. 
WRITE FOR FREE GLUING GUIDE Contains 


pate 
ica, 3 
Kvs., New York 17, N.Y. 


CASCAMITE 


Dry Powder Urea Resin Glue 
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Makes Used Oil Good As New 


Burr to restore used lubricating oil to 
the quality of new oil, this refiner not only 
removes solid suspended impurities, but also 
such harmful impurities as moisture, solvents 
and asphaltines. Made by the Youngstown 
Miller Co., of Belleville, N.J., it re-refines 
by contact filtration, the process used in re- 
fining crude oil. A model adaptable to Diesel 
locomotive drainage is now in production. 


Easy-to-Service Outboards 


Firteen percent lighter than prewar 
models, each of three Flambeau outboard 
motors (like one above) features the exclu- 
sive two-piece, over-all motor housing and 
removable cylinder sleeves and bearings. 


Here's why most boat owners 
prefer Champion Spark Plugs 


Owners of power boats of all sizes and 
types take deep pride in the performance 
of their craft. As a class they are experts 
on engine performance, and to them spark 
plugs are a matter of primary importance. 
That's why it’s worthy to note that these 
experts—in both racing and cruising—pre- 


fer dependable Champion Spark Plugs in —_ 
overwhelming majority. This preference is =< 
also expressed by most motorists. Cham- —>. ee 
pion Spark Plug Company, Toledo1, Ohio. Ss 
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UB ano RUB 


tu rincers BLISTER 


JUST USE THIS, 


and quickest Way 


ASS 


The easiest 


MISTER 


Fronderful im 
fe the car's 


provement 
pearance: 


Try acan today: 


or Thi 
mate "through Chemistry 


‘You don't have to be an “Old 
Salt" to maneuver a Johnson 
oat. Johnson's 360° 


With Johnson's Dual Carbu- 
retion you can throttle down 
to a craw! and get the same 


‘Third port operation at high 
heed lets you really step out 


Shen your throttle is open. 


Bicering and Reverse make 
it-easy to get in and out of 


tight places. 


JOHNSO! 


speed. Rotary 


4 
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Substitute 
for 
Experience 


sweet performance as at high 


ton takes over automatically. 


fer... smooth power. . 
without fussing. Hour after 
Gor 


‘opera 
hour, you 


This is thefamous Johnson Sea-Horse 
Model TD— the outboard motor that 
“has everything”... It develops 5.0 
0.B.C. CERTIFIED brake horsepor 
cer at 4000 r.p.m. It is built with all 
the major refinements (27 of them) 
that make for outboard quality. Itis 
ied above all for its DEPEND- 
ability. And, of course, it is the motor 
that gives you "The Big Three” of out- 
rd motoring — Johnson Perfected 
Alternate Firing, Reverse and Dual 
Carburetion. 
FREE HANDY CHART. Write for yourcopy 
of the new Sea-Horse Handy Chart which 
ives complete specifications on the 5 
reat models of the 1815 Sea-Horse line. 
JOHNSON MOTORS, 500 Pershing Rd. 
‘Waukegan, Illinois 


JOHNSON BUILDS SEA-HORSE 
MOTORS ONLY —NO OTHERS 


WW 


Wit: es, 


Te took many yearg and many 
dollars ‘to bulld: the nation. 
We dealer organization that 
fils AND SERVICES John: 
ton rotors, When you buys 
Horse you knaw youve 
a motor that can be kept 
frtiptop condition. 


The new Sea Green Set- 
at the desserts the Blea 


lassified phone 


John J. 


snd Herman S. Burgess, famous ship model 


expert, ot work on o 60-inch model of Rkert Fulton's 


“You'll build better models with X-acto!” 


PVE used X-acto Knives and Tools for 

years... and we recommend them highly 

to all model builders,” say President Burgess 

and Commodore Hall of New York's Model 
Schooner Club. 

‘And that's advice worth heeding, for Hall and 
Burgess boats are consistent winners at the 
‘annual Model Yacht Regatta in Central Park. 

Whether you are an amateur of a professional 
++. @ model builder, whittler, or the family Mr. 
Fix-it, you'll do a slicker job, and quicker, with 
these removable blade hobby knives, And now 
that the war is over, X-acto Knives are all-metal 
‘no more substitute plastics! 


Ws Got Everything! No. 85 X-acto Tool Chest 
=3 all-metal Inives; full assortment of blades 
‘and X-acto hobby tools; complete in wooden. 
chest, $12.80, Also No. 84 Set, $7.50 


x-acto 


KNIVES & TOOLS 


X-acto is sharp as a surgeon's scalpel, easy to 
use ag a pencil. Designed for safe, sure control, 
it adds skill to your wrist, zip to your work. 


13 Blade Shapes Quickly Interchangeable! 


With 13 blades, and 3 solid duraluminum has 
dies, X-acto cuts smooth as a whistle . .. paper, 
leather, solid wood . . . with or across the grai 
into hard-to-reach places, round sharp curves 
and corners. A special chuck collet locks blades 
firmly so they can’t fold under. 


Experts call it the knife... once 
you've used X-acto you how you ever 
‘worked without it! 


® 


‘At hardware, hobby and gift shops 


Products Co., I 
440 Fourth Ave., 
New York 16, N. ¥. 
In Canada: Handi- 
craft Tools, Ltd. Hare 
miant Bldg,, Toronto 


METAL 
2 soll 


ALL 
x 


‘Reg. U.S. Pat. 08. 
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Get in on the newest hobby craze! Make 

beautiful buttons, pins, ornaments, etc. of 

colorful plastics. Fascinating! Modern! And 
so EASY with 


Designed by expert Plastic Chemists and Engi- 
neers, Contain everything the home craftsman 
needs to start this absorbing pasti 
plastics in various colors, a practical, easy-to-use 
press, assortment of die-cast 
fuel tabs, finishing materials, complete instruc- 
tions—all packed in a sturdy metal box. 

The Number 1 Outht costs only. . $2.60 
Number 2 Outfit (illustrated) —more 

kinds and colors of plastics in lorger quantity, 
more and lorger molds. : $4.85 


Jf your dealer cannot supply you, use coupon 
and send money order or check direct. 


(DEALERS: Write for particulars) 


CANNON & COMPANY 
218 Elliott Street, N. W., Atlanta, Ga. 


CANNON & COMPANY, 
218 Elliott Street, N. W. 
Please send me, posty 
‘Outfit Number! . 
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| hand. 


Picking Cranberries by Suction 


Tue machine being demonstrated above 
by its inventor, A. V. Anderson, Grayland, 
Wash., picks cranberries by suction more 
than twice as can be picked by 
Moreover ng attachment 


| draws off the weeds and dust before they go 


into the rubber-lined container, 

Increased yield is expected from the fact 
that suction picl urbs the buds less 
than hand picking. Vital part of the picker 
is a special hose developed by the U. S. 
Rubber Co. 

Modifications of the machine are at pres- 
ent being made to adapt it to bogs in 
Massachusetts and New Jersey, where the 
vines grow longer and the cranberries cling 
tighter than in the West. 


Oil Treatment for Army Germs 


Tue Army Medical Department is trying 
out an oil treatment of GI blankets and bar- 
racks floors to prevent respiratory diseases. 
‘The treatment is based on the theory that a 
light oil with a paraffin base will trap dust 
and germs by absorbing them. 

It is spread on the floors and applied 
to blankets in a paste that is odorless and 
colorless, spreads evenly, and is readily ab- 
sorbed. The weight of a dry blanket is 
increased less than two percent by the 
process, which takes only a few extra min- 
utes. Added advantage for Gls is the fact 
that an oil-treated floor needs only to be 
swept, not scrubbed. 


AERONCA brings you great 


new ease of flying—in a low cost plane! 


‘OOK at this teen-age youngster! 
Flying Aeronca is as easy and 
effortless for him as driving a car 
is for you. Today men and women 
from 16 to 60 are enjoying the fun 
and relaxation of flying Aeronca— 
the new way to go places fast! 
‘Aeronca has made flying simple 
because it's engineered to suit the 
normal skills of average people. 
Ease of control and a natural sta- 
ity are built into it. Improved 
performance, faster rate of climb 
have made take-offs a simple matter 


from the smallest fields. You can 
set it down almost anywhere— 
Aeronca’s landing run is less than 
350 feet. Visibility has been im- 
proved. Cabins are quieter, more 
comfortable. Aeronca gives you 35 
extra value features you'd never ex- 
pect in a plane so low priced. 

See the new Aeronca Chief and 
Champion (illustrated ). Both mod- 
els now in full production. Take a 
demonstration flight. Find out how 
easy it is to own and fly Aeronca. 
Aeronca Aircraft Corp., Middletown, Ohio 


Here's All You Do! 
Learning to fly Acroaca is 
as casy as learning to drive 
a car. A skilled instrac 
sup with you ina plane 
ipped with dual 
trols, He's right there with 
take until you 
simple fund 
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vou CAM TAKEITWITHYOU! ox 


AND TRAVEL IN COMFORT WITH 
KARI-TOP auto LUGGAGE CARRIER 


you've been waiti 


Ws herel—The luggage <a 
Ideal for every Hunting, Fi 


OOF space to carry all the things you'd {i 
‘ona trip. ON IN A MINUTE * NO SUCTION CUPS © 
WON'T MAR FINISH ® FITS ANY COACH OR SEDAN * 
CAN'T SHIFT * HOLDS UP TO 10 SUITCASES. 


DEPT L, BOX 567 
SPRINGFIELD, OHIO 


R/0S YOUR LAWN 
OF UGLY WEEOS/ 


WEED-NO-MORE 


Magic Weed Killer 


Destroys Ugly Weeds but Won't 
Harm Common Lawn Grasses! 


NO MORE back-breaking digging! Destroy ugly 
leafy weeds with WEED-NO-MORE! 
‘The 8-ounce lawn-size package treats 1600 square | bration 


feet! Now you can enjoy a beautiful weed-free lawn | per sec. 60 cycles AC. 110 V. 


for only $1! 
WEED-NO-MORE kills dandelion, plantain and 


The Vibro-Too! operates by vir 


a—_— 


? 
BURGESS 
vibro-tool 


jewelry; decorating glass and plas 
tics, carving on wood; cutting 
out ‘patterns from cloth, rubber 


jobs; plus sh 
conveniently fit 
hardwood, 


tis hinged box» $1@50 


other ugly weeds—yet won't injure soil. The Vibro-Too! may be purchased 
Get it today! Rid your lawn of ugly weeds for | $#02rately, with engrav- 


‘On Sale at Paint, Hardware, Garden Supply, Department and Drag Stores 


WEED-NO-ORE 


THE AMAZING NEW WEED KILLER 
Made by Tue SHERwiN-Wittlams Co. Cleveland, Ohio 
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~ 120 vertical ‘strokes 
| 
$750 
only $1. Just spray on ... WEED-NO-MORE! ing needle for snes 97 lil 
. { ( 


See Your Dealer or 
Order Direct 
HANDICRAFT DIVISION 


BURGESS BATTERY. COMPANY 


176 NWA AVE, CHICAGO 1, 


baie Supply 


of photographs, working drawings, 
and step-by-step directions .. . 


for more woodworking fun, making fur- 
niture...lamps...toys and games... 
novelties... other interesting projects 


50¢/ 


y y omen f — delivered to your 
issue full of home six times a year in 
how-to-do-it * 


information 
that is help- 


Popular, plan-packed 
hobbyist’s magazine 


MILWAUKEE 
Sasa Nees THE DELTA MANUFACTURING CO. 


POWER TOOLS Name 


NARA csnsininsisasanenssnti 


Subsidiary of Rockwell Menufecturing Co. CG nccsa saa a Saas 
RATER EM ORs, beeseeeeeeeee eee 
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Anco RAIN-MASTER 


“Dead - Locker” 


BLADES. 


BLADE SNAPS_ON 
STAYS PUT~ 


NX CAN'T-FALL OFF 
__ CANT BLOW OFF 


‘A war-born invention—by ANCO—First 
for military ircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 
He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 

You can't shoot him for that! 


PATENTS. 
MAKE JOBS 


After all, it's your car to protect. So 
youremind bim.GetRAIN-MASTERS 
<..patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gos. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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Holidays are camera Days 


MAKE SURE OF BETTER PICTURES 


Come back with per- 
fectly exposed pictures 
every time. It's easy with 
the new, improved G-E 
exposure meter to guide 
your camera, Gives you 
correct exposure in a 
jiffy. New, simplified 


faster (0 use. Proved ac: 
curacy. Extreme  sensi- 
tivity. And wow lighter, 
sturdier. The ideal trav: 
el companion for your 
camera. A grand gift. See 
the G-E meter at photo 
dealers . .. it's 3 meters 


ew, improved 


in one. General Electric, G- 
Schenectady 5, New York. exposuRe METER 


GENERAL @ ELECTRIC 


Kills the fleas 
QUICKLY! 
Keeps others off 
for doys! 

Still 25¢ and 50° 


HUNTER’S 
a COMPASS 
if AS ) Hunting Case, $ep-50 


\ Watch Type, All 
uz Metal, Jeweled Longines 


Engineers All. Metal Army 


Type Hand-Sighting 
LEVELS —- 

$1.50 a" 

PUBLIC SPORT SHOPS 


13 5. 16th St, Phila. 2, Pa. Ne COD’s 


LEAKPROOF FLASHLIGHT BATTERIES 


FOR YEARS 
NO DATING NECESSARY 


RAY-O-VAC COMPANY, MADISON 4, WIS. 
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THIS INVESTMENT COMBINES 
DIVIDENDS WITH HAPPY LIVING 


Pensacola, Florida, offers extraordi- 
nary opportunities for the development 
of beach vacation cottage colonies and 
other types of summer and winter 
vacation accommodations for which 
there is an active demand now. 


Pensacola has large areas of beauti- 
ful, accessible, undeveloped Gulf 
beaches, Pensacola is growing in im- 


portance as a summer and winter vaca- 
tion resort and as an industrial city. 

A few thousand dollars invested in 
a Pensacola beach cottage colony de- 
velopment should yield you not only a 
good income but also happy, comfort- 
able living in an ideal climate. Write 
for information today. 


Simplify Your Work Department C, 


; MUNICIPAL ADVERTISING BOARD 
with an 22 West Garden Street, Pensacola, Florida 


AUTOMATIC DRILL 


You'll find it a Jot easier and quicker 
to make clean, accurate holes with a 
Millers Falls automatic drill. These 
quality tools assure sturdy, smooth 


NO. 1884, 


DIE-LESS 


di a Saurees y root" ve 
operation. They offer such advantages Brick’? se “Stachines. 


as: 
Eight fluted drill points (1/16” to 
11/64” in diameter) recessed in the 
handle for easy accessibility. Each one 
in a numbered compartment. 
Sure-tightening chuck holds drill 


POEL irvactive Watiad-wntetas SAFE HANDS 
— WORK FASTER 


Millers Falls automatic drills are be- 


‘COMPANY 
‘342 Ave Both, Minseapl 15, Mian, snake F 


coming increasingly available. Let one with Steel-Grip Gloves 
of them save you time and effort. See Set, Hen me ioecar ohn 
Resp material ovine'wieh See 


them at your iocal dealer today. 


One Thing In Common — QUALITY! 
MILLERS FALLS 


RLY MILLERS FALLS 
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Greil Morty 
THE WAR! 


—by Graflex: ——_—_—_-__ 
- se WAR 


IT's , 
FREE és 
See 26 of the - 
great pictur 
@ thrilling story of 
photography at wi 
This new booklet is free at your local 
GRAFLEX Dealer's—or send 10¢ to cover 
handling, to Room 68, GRAFLEX, Inc., 
Rochester 8, New York. 


VISIT Gr 
Plaza,N. 


lex Information 
and 3043 Wilshire Blvd, 


CKET-SIZE shots 

‘sprout to salon-worthy 
pictures . .. and it’s so 4s), $0 
inexpensive with a Federal. From 
ens to lamphouse the Federal is 
a precision instrument, designed 
and engineered to produce mas- 
tecful prints. 

Included in the low cost of a 
Federal Enlarger is a fine anas- 
tigmac lens—another extra value 
feature that make 


Y SEDERAL f 
“America’s Fastest Selling Enlarger” 


“ENLARGING IS THRILLING” 
All you have to know about enlarging ia 48 
‘amusing, wisdom-packed pages. 

25¢ ot Camera Stores Everywhere 
‘or send coin (no stamps, please) to Federal 


ZT OE MANUFACTURING & EXGINEERING CORP. 


213 STEUBEN STREET + BROOKLYN 5, N.Y. 


This is the LIFE! 
Ride ca AARUY-DAVIDSON 


Tutt popularity of motorcycling 
— “the world’s greatest sport” — is surging 
to new highs! Thousands and thousands of 
enthusiasts — old and new — want Harley- 
Davidsons. Our production rate is at an all-time 
peak—but dealers are selling Harley-Davidsons 
faster than we can ship them. If you want 
the thrill of Harley-Davidson ownership—and 
all the fun and thrills of motorcy- 
cling—see your Harley-Davidson 
dealer EARLY! Latest models 
give you so much in power, speed 
and stamina, they're well worth 
waiting for until your dealer can 
deliver your Harley-Davidson. 


HARLE Y= 
DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 


Please send free copy of 24-page “Enthusiast” Maga- 
zine, filled with motorcycle action pictures andstories. 
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HOW TO GET THE MOST 
FROM TODAY’S 


* BETTER GASOLINE 
* INCREASED DRIVING 
* NORMAL DRIVING SPEEDS 


If your spark plugs were changed to the type 
of plug which was necessary with “lower 
octane” fuel, restricted driving, and low speeds, 
it is time to change back to the factory recom- 
mended type,— or to a “cooler” 

type in the case of preignition * 

or rapid electrode wear. 


Today's AC Spark Plugs are 
built for today’s gas, mileages, 
and driving. They give you 
quicker starting. They last 
longer and stay clean 
longer. And new AC's save 

up to 1 gallon of gas in 
every 10 you buy. 


AC Spark Plugs have 
been original equipment 
on more than 2 of every 
4 new cars, buses, and 
trucks built since 1932. 
With today’s improve- 
ments, AC is more 
than ever the plug for 
utmost reliability. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 
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r Soldering Tool... 


AMIR 


THERMOSTATIC SOLDERING IRON 


HOT, READY FOR USE ONLY 9 
‘ter nlogeing In ewe the only er 


changeable tips 
ail’ your scldcring jobs, You 


‘demonstrate the qulck-heating feature now! 


wcikbeat Iron with choice ot any one tp . «$11.00 


Set ot 5 Tips, consisting of = 0,2, 3, 


CROSMAN ARMS CO, INC. ROCHESTER 7, N.Y. 
RADIO POWER LINE FILTER $4-9° 


Eliminates power line nolsos due to elec- 

frie ahavere, burzers, vibrators, motors, '@s" PA 

Soor bells. light clicks. etc. Plux directly into elec 

Ene outlet, $/€ Laboratories, 20-22 Van Wagenon 
rath y Node 


MINIATURE Can 
ENGINES 0% 

covier—tiece 
Air—Locometive =F 


THE WORLD'S 
MOST FASCINATING HOBBY 

jild them yourself — In your own shop 
With your own tools 

Send 10 cents for my illustrated 
Catalogue listing the world's. 
largest selection’ of | miniature 
engine castings and drawings. 
WAYNE MILLER 


‘Suite 202 
idg., Chicago 6, U.S.A. 


MODERN, COMPACT, PROFESSIONAL-TYPE KIT 
SERVES AS A COMPLETE PORTABLE LABORATORY. 
MERCK & COMPANY CHEMICALS. TOP QUALITY 
THROUGHOUT, 


. New industrial chemical techniques and 

6 new synthetics have focused America’s 
attention on chemistry. To meet this 

widespread interest, Kit Corporat produced 
this complete, professional-type chemical laboratory 
kit. . . hobbyists and students can perform a wide 
ts with this single, compact unit, 

ly being used! by leading colleges and 
nd their laboratory 

ly increased enrollment 
urses, More and more companies are 
men who understand the fundamentals of 
advanced hobbyists who studied and 


Senior Kit contains chemicals manufactured by Merck & 
Company, standard chemistry textbook, 


paper, advan 
welght 
8 ce pipette, All these 
‘wood cabinet 18” wile x 14” high and depth tupering 
7” to 4”. Welght 29 Ibs, Two bottom trays removable, lea¥- 


Inga water-proof bottom which ncts as a chemical resistant 
Inboratory tuble, $29.50 
Kit Corporation also offers co! bakinced Jun- 


lor Chemical Laboratory kit and the Young 
Sclentist Chemical Lab-ora-toy at $1.05. 


AMAZINGLY IMPROVED 


HEARING AID 


t and more pay. 


literature and your dealer's 
i of stock, shipment can be 


SOTINY! SO LIGHT! 
Cell” outperforms units 5 times its YET EVERYTHING SOUNDS 
size! All one unit—no cumbersome separate bat- PF CLEARER-TRUER 


tery pack—no battery wire nuisance—no “harness” 
Comfort-Cury design—wafer-thin case! Increased 
power gives better hearing under all conditions. 
Range Selector to filter out annoying background 
noises. Ever-level full tones bring back clear, re 
lifelike heating. Find ont WHY there are more 
Hearing Aids in use shan all FREE 
BELTONE MEARING AID CO, 1450W. 19m st, chicoge 2, Mei 
Tour 


1946 227 


Moulded" Plywood 
Debits 


WAGEMAKER COMPANY 
| Dept. 26 Grand Rapids, Mich. 


, steady power at your Sngeripa! Perform precision 
2 Bandee you can turn out professional looking projects (vr j MOLL AUTOMOBILE COMPASS 
pleasure or protit-ahip. plane and train models, coatunie ‘A trated comnpasiion 


Jewelry, wood carvings. puppets. inftinied tumblers, ete 
‘AC oF DC 25,000 r.p.m. Wt. 12 02, that knows dir 
tions anywhere, any 


Wen WE RiGHT AceESeORIESI Chovee them from the — 
most complete line more than 300 m right in the time. WritetorCin 
cet acoon start | % 
cere | 
HANDEE KIT | 
popular acces: TREATS A SCREEN = 
sories packed in in 60 seconds 
oS with supply 0! Pd 
You'll be NaK basa ‘sam Ni 
moat 2a wind : 
Sompush! iT 


Postpaid. $25.00 
Mandeo onty, $18.50 


FREE RADIO CATALOG 


Latest radio ond electronic ports and 

devices, newest hom gear, gadgets, 

{war surplus items. All in this new 
FREE catelog. Don't delay, 


BURSTEIN-APPLEBEE CO. 
1OL4S McGee, Kansas City 6, Mo. 


ORE ORA FRIEND.” 
OF A LIFETIME 


Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
ments with Instructions, post- 
PALE $7.95 


ORDER NOW. SATISFACTION CUARANTEED! 


FREE! NEW 52-PAGE MANUAL fi] 


What warns 
expressmen glass 


a 7 won't bounce? 
1 Vemicaco WHEEL & mra. co. i 
| PAS aE Saco 7.00. 1 | \\ what warns them no 
fiend. Chiandee EC) antes Too! C) Praceien Asech j 2 
| ments (1C.0.D. Remittance enclosed () Send Manual | fo ceruiely ogijousice? 
| Name aveit 
| Aaaress | 
1 1 CAUTION LABELS 
(oer At Stationery Departments Everywhere 
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Exclusive! WRL GLOBE TROTTER 


aan TRANSMITTER KI 


From Leo 


40 WATT 
INPUT 
KITS 
Complete including 
all” parts, "chassis 
Darel, streamlined 
‘cabinet, less tubes, 
calls, “and meter. 
Gat. Ne. 70-300. 


(Gat. Ne. 70-322 Kit same as above, wired by eur engineers $75.00 
All” necessary accessories 313.85 extra 
Here 1s the Intest, most outstanding transmitter value on the 
y ye Trotter is capable of 40 Watts 
‘and i's input on phone on all bands 
through 28" Megacyeles.”Ineveporates the Teitet 
nd providing sufficient. drive 
Helsing choke - modi 
three. "bands, all pretuned; 10, 20, and NO meters; 
provided for both oseilator and’ ces; two power supplies, 
‘ne for S07 final ‘and modulator tubes, and one for the speech 
fimpliter and oslllator stage. 
FOR EARLIEST DELIVERY on your favorite receiver place your 
frder_new with Leo, All makes and models, Liberal” trade-in. 


of radio parts. 
Giant Radio Reference 

Map Sixad ft... .15¢ 
‘Tube Base Calcuiator 25e 


Remove the screws and fill in the holes 
and any unevenness under hinge or other 
loose fixture with Smooth-On No. 1 Iron 

| Repair Cement mixed with water to form 

a soft paste, Insert the screws in the soft 


IF You Smooth-On and turn up tight. Overnight 
FINISHI HAVE A | the Smooth-On will harden like metal and 
ING OPERATION | hold the part tightly 
Simple, isn’t 
seal cracks 
in heating and plumbing systems 
half-century-old/ home repair ni 
Keep it on hand for emergencies, G 
| inexpensive 1%-0z., 7-oz. or larger si 
| your hardware dealer's. If he hasn't it, 
write 


IC REPAIR HANDBOOK 
| FREE SAVES YOU MONEY 
en Oh ees og ei | 


HAND 


in plas 
And just as simple to 
p leaks, tighten loose parts 

ith this 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Ave.,Jersey City 4,N.J. 


On Handbook. 


Please send me o Sm 


NAME 


sabe 
esate ent 
Do it with SMOOTH-ON 
The Iron Repair Cement of 1000 Uses 
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orits— 
theft, ond now comes In three sizes for every type of home of 
production vse. For complete information, write to 


SAND-0-FLEX CORPORATION 


A373 Melrose Avenue © Les Angeles 27, Colifornia 


"DUSTLESS” SWEEPING “A Six Room House, $2800 


Complete, Ready for You 


SIMPLE AS THIS to Move In” 


BY GEORGE W. PEARCE 


The author, a mechanical engineer, reviews, the 
history of out and shows how building costs have 
risen in the last 150 years until few families can buy 
2 house adequate for their needs. 


bu zalow with garage can be had most anywhere in 
‘ited States for $2800.00, 

Michiel wah wis eek oon 10 GE Aico, 
12" wide x 18” long. These drawings by Mr. Pearce 


show all the details of conscruction for this house-the 
wiring, the plumbing, the automatic oil heatin} 
System’ and the fluorescent lighting, ‘The book is det 
voted to showing how savings can be made 
on any house of any sty floor plan. 
A very readable and inveresting book, Every prox; 
have a copy. 138 6” x 9” 
“jeatherette bound.” 10 Large 


Send $2.00 to TECHNICAL PRESS, Box 6 D, 
Swampscott, Mass., and your copy will be rushed 10 
vributed solely by Technical Press 


OTTAWA Post Hole D 


‘one-man driller equip 
titfast new type auger. For 

any row crop tractor. Easy to 
operate from driver's seat. 
big money doing custom digging. 
Guaranteed. Write for details. 
OTTAWA MFG. CO., Elm St., Ottawa, Kans, 


} THE GEM MAKER 


athe oe 
To 


DOES MORE FOR LESS 


Muyaunes Dusnss 


BRUSH COMPANY 


528 N. 22nd Street » Milwaukee 3, Wisconsin 
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Sek a | AGAIN 
AVAILABLE 


Mus: US Battleship No. Carolina Class $11 


Build @ scale model of your favorite shipt HAND AND POWER GRINDERS 


AcaKK models ore so realistic, you'll 
be proud fo have several at your “command 
W's easy to build on Quclntericadk model 
No parts to make, no tools to buy. You get all 
finings, by-step instructions, detoiled die 
gram, coment, filler clay, steel wool, file, 
paint brush, point! 7 waterline models come 
Min ready-to-build kits — Battleship 
oft Carrier, Destroyer, DE. 
er, All models scoled 1 in. to 
} 500 ins., $6 t0 $11 of hobby shops. 
Send 35¢ in coin for 32-poge cato- 
og of ship, plone and tank models. 


COMET METAL PRODUCTS CO., Inc. 


91-12 132nd St., Richmond Hill 18, N.Y. 


ake Your Our 
i RUBBER MOLDS 
= 


RED LATEX MOLDING COMPOUND 
fun; make your awn molds for later eujects 
ia pitts for hom 
IMPOUND {60° 


iv 
Information and 
Lilly "Ave., Colas 


BLOWERS scivitt 
pad “frames, 
G 


mM 
BEATS Ser 
the World Jl 


LUTHER 


GRINDER & TOOL CO. 


rae , 7 ESTABLISHED 1896 
THOMPSON Babs. $,BORY Mig. Co., an SHEBOYGAN, WISCONSIN 
cONTLANG, Wx. 


nie-Riong™ 
“To, big factories 


Aare ie, 


suuy 
1946 231 


Here’s the 


You've Been 
Waiting For 


wind cold resist! 
action Zipper ca 
hriting the hay © 
the morning: 


on your ne 


veal sleep comfort i 


AY SAFE 


WATER — PL 


Use 
Ta-pat-co 


Government Approved 

LIFE-SAVE VESTS 

‘AND LIFE PRESERVER 
‘CUSHIONS 


THE AMERICAN PAD & TEXTILE COMPANY 
GREENFIELD, OHIO 
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New BULL-DOG 
Tractor LIFT 


Made by 
OTTAWA Mig. Co. 
Our 42nd Year 


‘The BULL-DOG Tractor Lift makes easy, fast 
moving of manure, dirt, sand, gravel, snow, bar- 
rels, etc, Builds ponds. Lifts machinery for load- 
ing. Latest hydraulic engineering features. Does 
a thousand jobs on farms, parks, highways. 
Guaranteed. Write today for details, 

OTTAWA MFG. CO., 701 Allen St., Ottawa, Kansas 


NEW fabio: 


PARETTE ELECTRIC CORPORATION 


Ideal Gift for 
Your Service Man !| 


K.C. CARD CO., 838 South Wabash Ave., Chicago 3, Ill 


TRAILER AXLES, HITCHES, AND PARTS 


© lf you are interested "in purch 
fraller xien, hitches, and other 


2 OIL FOR ALL --- 


HOUSEHOLD-SPORTSMAN-MECHANIC 
Lubricates - Prevents Rust -Cleans Metal 


FOR LOOSENING TIGHT, 
RUSTED SCREWS 


Tully's tremendous A LEVERAGE 
loosens tight, rusty s easy; tightens 
screws so they stay F ower-Arm closes 
for regular driving Strong aluminum 

blade. In 3 popular 


Kit Box of all 3 sizes, 
‘Ask your tool dealer of 


Jo merchandising details. 


‘SWALLOW AIRPLANE CO., Inc., wie 


E' FOUNDRY 


uhout priority 
ti" tecelved. " INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYSTTE. for 
faking castings quickly for new inven 
Hons, for instruction. and general pur 


Sand Casting— 


BRONZ 


fas 
KANSAS CITY SPECIALTIES CO. 
Kansas City, Mo. 


pork 
featuring new 
Ionger ‘crank 
trol, improved Cai 
Proof rod. Smooth. velveted power 
{hat roars into action sith a "wist 
Of the wrist Over 10,000 airendy 
sold, "1/8 LP, Complete with coll, 
Condenser, and fully ilustrated 
‘Structions, only $9.95, Bench test 
Feady to-run” guaranteed. Powers 
odels.'send $1.00 


Send for bie 
40%page illustrated hobby catalog with ove 
300" Mfuatrations: over 1,000 sted tems. 


Electric 
Portable 


guy 
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MILL IT 
ON YOUR LATHE 


— 


MILLING ATTACHMENT 


Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at angles, and 


: oe 
‘angle adjostnn 
‘suo graduated fed snd ajtment 
sere Eauly mounted” by stead: 
mae ing ithe’ regular 


IMMEDIATE 


APPLIANCE 

TESTER $1095 
LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


PU aA 2 S ELECTRICITY FOR ANY JOB 


Pulsing steadily, hundreds of times a m ANYWHERE 


your AC Fuel Pump is the strong, reliable j v Re 

heart of your fuel system. It has given you foo in 

long, faithful se because of its inbuilt wp cre. rg i 
quality and scientific design. | 5 rab oon 


You can prolong that faithful servi lef- ! ‘attests tg 680 vais cy 


initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 
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= MODERN ALVEINYA— 
MASTERPIESES 


BUILT-IN 
J Guaranteed EJECTOR 


minum Arai 


THOMAS & BOYD 
SWAIRWOM-KRAFT PROOUCTS COMPANY 
ce 


(ASHLIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 
‘The word “Eveready” is the trade-mark of National Carbon Co. 


NEW MIDGET ELECTRIC 


i 


| nothing 


‘Nobody loves a Drip’ 


ag SOBBED REGGIE THE RADIATOR 


“Holy smoke,’* 
moaned Reggi 
all that rust and 

sludge coming out of me?” 

“9 ‘vice man 

hottle of 

K & W Radiator & Block 

Cleaner is knocking all the 


tem. 
wide and si 


Now if you'll open 


yhat'll K & W Radiator 
Seal do?” Reggie asked. 
“It will fix you up in 30 
the service man an- 
swered. “If one bottle doesn’t 
stop every one of those leaks, 


"Do you guarantee that? 


the service man - 
shot back, Mess Ase 
"Gee, Reggie smiled, 


“that K & W Radiator 
eal really hit the spot. 
3 es and I'm, 


not,” the service man 
Now the clincher. A 
st Inhibitor weatment 
and your cooling system is all set 


that’s famous for keepi 
and scale from forming! 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
- « For Pleasure ond Profit! 
ae 


ny 
ator” Xt che 
You cin ei 


WARNER ELECTING C0, 663 W, Wells St., Chieage 10, 
ni Send Free Sample and Details to: 


PAINTERS’ 
STRIPING TOOL 


NOW you can do your own expert striping on turn 
ture, Bikes, model planes, bulletins, autos, toys, 


TRIP. 
om 


pa 


Breet 3/32", 
Set of 7 Ups $5.00. (CO.0. orders 25¢ extra) 
WENDEL MFG. CO, 4234—A" Lincoln Ave, 
Chicago 18, tl 

ATOOLs.. 
NOT A BRUSH 


You can have a 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain. 


SEND FOR FREE PLAN—shows how to 
start in spare time—no canvassing. Send 


ready, cash business of 


good st 


coupon today—no salesman will call 


FOLEY C2cémaic SAW FILER 


FOLEY MANUFACTURING CO. 
719-6 Feley Bldg., Minneopalis 13, Minnesote 
-ePlan on Saw Filing busine 2 
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1 eepin 
ford’ to be without this protec- 
W tica tnd convenience.” 
Wear two weeks then con- 

"your physician before de 
| Giding to Keep it. 

Write me today for FREE 
descriptive circular, Seat in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


's what is in the negative that counts in 
‘ond that's where Gevaert precision quality 
9 film has served 


the print. 
makes the difference. This famous 
the photographic world 
since 1894 and isnow made 

in the U.S.A. Gevaert is | 
yours for greater photo- 
‘graphic fun.”* 


“the Gevaert Company of America, inc. 


423 West 55th Street, New York 19,.N.Y. + Manufacturing Divisions 


REPAIR YOUR OWN ELECTRIC APPEIANCES 


WITH NEW AMAZING NICHROCITE 


— 


(aa 
momma 


ARMSTRONG ELECTRIC COMPANY, 
Craft’ Classes through 


LUCITE 2265 
CUTTING EDGES 


te © Quick 


Acura 


= ROLLER 
= J Guive: 
to hone keen cutting edges on your 


pentors, cabinet makers, POST PAID 


McLAREN INDUSTRIES, INC. 


Hew \9AG Radio Parts 
and Equipment 


CATALOG 


ee 


SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Here's your handiest, most complete 
1946 Buying Guide for Every ig in Radio! 
Features latest sets, parts, equipment of nation- 
ally known quality at lowest prices, Assures 
fastest service from world’s largest and most 
complete stocks under one roof. Expert staff 
ready to help you. 


NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDER'S SUPPLIES 
RADIO BOOKS 


OVER 10,000 ITEMS 
Everything for every radio use, 
New model radio sets, phono- 
radios, recorders, communication 
receivers, Ham kits, code appara- 
tus, parts, tubes, tools, test instru 
ments, public address equipment 
and accessories, low-cost easy-t0- 
build kits, diagrams, 
lists, leading technical and non- 
technical books—at lowest prices. 


Blvd, 
Chicage 7, Illinois 


Date... 
Rush new FREE 1946 CATALOG 


Name. 


Address... 


Economically, 
too! 


Generating Sets 
2,000 ts 36,000 Watts 


Many hatcheries, frozen food 
plants, service stations and fa 
tories are guarding against power curtailments and interrup- 
tions by installing a Sheppard Diesel Generating Set. They 
know a Sheppard on the job insures a steady supply of elec- 
tricity at all times. That's why they all say 
‘Sheppard's the Diesel". 


THESE FREE BOOKLETS 


CAN HELP 
YOU TO 


HE DIESEL 


© These two booklets are based on the broad 
experience of Bell Telephone Laboratories. 
‘They discuss the problems of hearing loss and 
the scientific means of hearing correction. If 
you tend to favor your “good ear,” if it seems 
people mumble—these booklets may help you 
and the people you talk with. Mail the coupon, 
WESTERN ELECTRIC CO., 


FREE! wezemsscece oe 


Please send me your informative booklets—no 
obligation, of course. 


me 


Nam 
Address 
City, 
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A GENUINE PACKED 
MUFFLER yyipul 


WABEA 
With Bee TONE 


Ford V-8 ond 
Mercury Duals 


17 inn t2000 
el 


Steel $5.50, Aluminum $6.50, Chrysler, 


muflers will outlast two regular stock re 
woranteed for the the 


SANDEE MUFFLER CO 
£5.44, CALIF 


ALLWAYS SPIRAL 
SAW BLADE! 


Ff 


LOPPENGORE ALUMOVUM FOUKORY, Dept. P'S. 2, Dave 


COMB-A-TRIM 


THE NEW QUICK TRIMMER 


‘Something New! Trim your hair with- 
‘Out any “experience. It's. easy! 
‘excess hair comes ‘off smoothly 
‘easily by Just pulling trimmer thro 
hair lke an ordinary comb, 

‘moves hair from legs—armpite. Bave 
on haircut bills, . . Trim your 
‘own hair or the whole family's, 
‘Send S8¢ and your Comb-A-Trim 
will be sent at once. 


Extys tases 
(rears Supp Se 


COMB-A-TRIM CO. 


1734 Carew Tower Dept, 1-8 Cincinnati, 0. 


Electrically Welded Endless 


BAND 
SAW 
BLADES 


‘Made In width trom 1/8! 


Make sour and saw do more work for yoH. The 
tend the scope of 1 


BURRILL SAW 
405 EM: 


16 MM Sound Projectors 


Vietor Ampro 
Write for current Prices 
Sound Projectors Repaired 


Movico Products 221 N. Aurora 
Ithaca, N. Y. | 


"FIGURES — ART IN COLOR! | | 
Beautiful TRIBUTE TO WOMEN | | 


PLEXIGLAS NOM, AYATABE 
SSLGRS. Al tepoeeee ood ter treats olor ere 


LASTIC CO., 617-18th St., Denver 2, Colora 


‘am 


Birine your clothes lin 
clothes fin Soden. 1 


“THE MIDLAND COMPANY 
SOUTH MILWAUKEE, WISCONSIN 


NEXT TIME SAY 


BRIGHT STA 


and you will get a 
FLASHLIGHT & BATTERIES 
famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


BRIGHT STAR 


Ne 10 M 


BRIGHT STAR BATTERY CO. CLIFTON N. J. 


auLy 
1948 239 


LOCIFER 


Electric Heat Treat 
Furnaces with Automatic 
Electric Control 


East editing Problems Yar hark 


SPECIFICATIONS: 
Inter stn Model = TST, 555° 1355" 287 
verse is rst 


‘eration — 18 alt aly. Price $112.8, 
08. Plladepha, Pa, 
Anterior son Modal = TOSS x8” 3 187 
(atari ns wa 
1ierlt A. ae Zabtt AC. 
Palate, Pa. 


Open 
F208. Plladelgia, Pa 
DISTRIBUTORS 
H. Leach Machinery 
2387 Charles 8. Pravigeace &,B. 


Sole Selling Agent 


GILBERT S. SIMONSKI 
407 M. Brand St” Phitadeipia 8, Pa 


Print Pictures from Your Own Negatives at Home in 2 Minutes. Your 
‘Snapshot in Natural Color on Any Surface at Less Than le Each, with 


FOTO COLOR  2i.Mssic Der: 


light Photo Set 
EPRODUCE YOUR PHOTOS AT HOME shad 


tn @ SCARFS @ NECKTIES @ HANOKER 
CHIEFS STATIONERY PURSES, ETC. 

‘This MAGIC LIQUID Simplifies Phot Simply take 
due drop of FOTO COLOR fuid.epread aly on sartacs 
Place your negative over top and expose to ight. Prestol 
Jou fnlabel Anyone can become an expert (Complce 
‘ORDER DIRECT—TODAY . . . PROMPT SHIPMENT 
[-—————-UTILITY STORES -— 
117 So. Wabash Avenue, Dept. GG-24, Chicago 3, WL | 
enclose $- .. Ship at once F] FOTO-COLOR 
Sets at $1.55 ae 


Name 


St 


| 
| 
I 
| 
1 
4 


p------ 
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and Peppy “Pal 


vn GARDEN TRACTORS 


Le 


rea 
Sore ‘now=We supply. repairs far 
Tractors sold in our 42 Years in business. 


| 
| BUILD YOUR OWN RIDING 


TRACTOR—“WAR HORSE’ 


uusing old auto parts, powered by 2 HP. 
or larger air-cooled engi ‘or walking 
type Garden Tractor to 3 HP. oF 
SEpvert tuck gr auto into. ara ‘ra 


Bach with steel of rubber tire 


will plow. “cultivate. “Plans for 
Dullaing, in few hours, any one of oA 
above, postpaid for $1.00 ‘(state 


Which’ wanted) or all 3) for $2.00. 
Money ‘Back Guarantee! 


‘SHAW MFG. CO., S707 FRONT ST. 


Furnace Oi int Bit Gas hent w 

slopring ap. LIFE T 

Grr ron, PESTING. ev 

You try’ it in your gin furnace for one 
ay ‘ie ‘brome: 


tenet, So, Dak, 


yo howto bees 


book..A2" Hobart aros.co, $5! "Sie 
i diccy The OTTAWA ‘Buzz’ Master 


CLEARS LAND FAST! Powerful 6-HP motor 
‘with friction clutch for ‘operation. 
‘Catsdown timber, brash, hedie; turn blade 
‘vertically and saw logs tolength. Canbe 
‘equipped to felllargest trees. Clateh 
| Details pulley for belt work. Guaranteed. 


OTTAWA MFG. CO., 701 Brush Ave., Ottawa, Kansas 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


most people pass about 3 pints a day. 

Tf the 15 miles of kidney tubes and filters don't work 

| well, poisonous waste matter stays in the blood. These 
| foinene may start nageing backachety rheumat 

a, fons of pep and energy, getting up nights, 

| ing!"puffiness under ‘the eyes, headaches and di 


“Bont wait! Ask your drumeist for Doan’s Pills, 
ulant diuretic, used successfully by millions for’ over 40 
Fears, Doun’s five happy relief and will help the 16 miles 


Sf kidney tubes flush out poisonous waste from the 
Blood. Get Dean's Pills. 


Gila 


6 
LATHES 


MANY MEN DO THE! BEST 
SHOP WORK IN SUMMER 


With a cool basement to invite them, 
thousands of men complete some of 
their bese projects during hor’ summer 


grenings and mae plans foc. the LOOK FOR 
wsier months "ahead." Atlas” machine 
tools. — lathes, drill presses, milling TUE SIRS 
machines, shapers —vasty ‘enlarge the 


scope of ‘practical shop projects that you 
can undertake, 


ATLAS PRESS COMPANY 
185 Necth Pitcher Street, Kalamazoe 130, Michigan 


You'll tike to make things with BELLCO Plast 
‘include cigarette boxes, erystal clear rays, 


templets catalog, 
‘BELLCO PLASTICS, Inc. 
1147 W, Sidney St., Mt. Veron, W. ¥., Dept. BT 


ORTMENT basins ea Da Pa SKC aS baka. 


Rivet in glass, plastic, rubber, 
plywood, enameled surfoces— 
any kind of metal, wood or 
fabric. Real “BLIND” Riveting 
from one side of work, 


Here is a GENUINE CHERRY 
RIVET OUTFIT, gun and 
Fivets complete—ready to go to 
Work for you—operating on 


COMPLETE 
OUTFIT 


famous “pull rivet” principle. Tt is exactly the same 
principle used on the billions of rivets on aircraft and 
other construction during the war when Cherry equip- 
rent could be bad only on high priority. Pu out and mal 
the FREE ‘coupon below with GUARANTEE. o| 
your comy 

‘estabiis 


itisfaction, backed by this bi 
‘manufacturer, 


Now you can rivet almost anything 
anywhere—make tight, neat joints 
‘with rivets that don't work loose like 
Screws or bolts. Rivet in tubes oF co! 
Pletely enclosed assemblies or the hun- 
reds of other places around th 
Office oF home’ where you ca 
‘one side of the fod only. 


Fm, 
ies 
ULL. 


Sen no proneg/ 


Tait. oe lsnmen rc be tue pm 
Fa haart prea ren ae en ee 
re ates Sees era 
oe ae, area act 
Weare de i Sh cane Pea 
Sera hs cit 
Ene aE 
Sra tea elt 


YOU GET THIS COMPLETE OUTFIT 


‘This Cherry Jr. Riveter is 
real Cherry Rivet kit— 
Rota toy. it's something 
you will be proud to have 
Among your tools. EASY 
TO USE. Anyone can fol- 
low the simple direction: 
with COMPLETE SUC- 
SESS the first time. Use 
sandra pull-through 
Cherry Rivets 3/32” 


| PASTE THIS COUPON ON A POSTCARD | 


—— 


231 Winston St., Los Angeles 13, Calif. Dept. PS- 

Send me one complete Cherry Jr. Riveter outnt, 
including a generous supply of rivets at $2.48 plus 
Postage and C.O.D. charges. I agree to pay post 
fan on delivery. I understand tam to. be com- 
pletely satisfied or my money will be refunded on 
application within ten days. 


Name. 
Please Print 

Address 

city. Zone__State 
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i4s 241 


SWIVEFHEAD | Sonar 


Summer Eczema from fleas 
FLASHLIGHT mur dog scratching bit 
Yelse like ct! 


‘Then treat him for Sun 
HEAD TU 


‘s recovery from disfiguring 
numer Kerem: ie bottle 
(makes 2 quarts) from pet, drug, 


or department store today. 


A PULVEX LITY DOG PRODUCT 


ENSES 500,000 OF THEM! 


Buy them for a fraction of thelr orlg- 


S°PenPeer’ Lenses to mae Se tank aruilery 
fue $140.00 - 


7s only 6 ike 
ind it up... 3'ims. Optical Glass Lens & Pr 

on... both hands are Sn dlopersion marked 0 

free. A handsome, du- | ALsAEGERS "*” BOX-046 


rable, all-pur- 
pose flashlight 
for everyone. 
Ask your deale: 


» EXTERIORS with 
FLOOR PLANS 
F or Gontscabins, Modern Homes 
ei i 
ea Construction 
Furniture, Row Boats, 
and ‘Books 
"Ue ELTEntons” Send $2.00 
WOODBECK PUBLISHING COMPANY 
214 Winchester Place, Grand Rapids, Michigan 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 
the way. Write today for full particul 
BELFORT (De0t. 0} Engineering ag 


EASY TO LEARN CODE 
Flashlights & Batteries |= spt 


Hf dealer ig) supply, send $2.00 to Dept. 0 
UNITED STATES ELECTRIC MFG. CORP., Mew York 11, W. ¥. 


*USALITE Red-Head Safety Flashlight— 
‘@ "MUST" for the motorist 


lay" tot ‘conveniont Foatel ‘ad CF, 


UCTOGRAPH COMPANY. 
4715 Sheridan Mod, Chicago 40, tilinote \— 


| MiteRIne 5 center 
Guibe FINDER 


ONE! be 
& 


Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction. 
Built to last a lifetime. If 


(Foreign 61.76). Unconditional guar: 
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


2024 EAST LAKE STREET © MINNEAPOLIS 6, MINN. 
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‘NEVER MIND THE SUITCASE, 
DARLING, HAND ME THE 


WELDWOOD GLUE/” 


When you want to fix things fast. . . re- 
member Weldwood Glue. Ie’s quick to mix 

+ easy to use... tremendously strong . . . 
tain-free...rot-proof...and permanent. At 


PLASTIC RESIN 
WATERPROOF GLUE 


are WELDWOOD 


rardware stores, lumber yards, chain stores. Uxrrep Staves Purwooo Coxronarion, New York 18, N.Y. 


WHY JOB WORRY? 


DDT ““GET-ACQUAINTED”” SALE 
SAVES YOU 20% 


MICAL PROCESSING CO. dept. PS2 
20 So. 15th St., Philadelphia 2, Pen 


- Mili-kwik 


THE ORIGINAL ALL-~STEEL 16 DISC 
WHEEL BEGINNERS’ ROLLER 


PLATER HYDE, Dept. S | 
‘National City, 


Famous Barron DRILL PRESS 
Accessories 


La aa Spiral Flute 
WOOD PI R..$7.50 OUTER BITS 
Fits ANY at Planes | Special rail shaped ut for 
3. rabbets, ‘outa, tenor ‘eae 

ret,’ Machine! ani 

it tool_steel 
cutter knives. "Thousands now 
in wee. 10 Day Money’ Back 
Guarantee. 


“Et long cut 
erp vores hvaiabs 
Huan. Completa 
ot 6 sae $350 


Rotary Surface qamatary Drill Press 
SANDER . . . $5.95) TABLE ..... $8.85 
Fite chuck of drill press, Un- Me ra minum, 238 


EASY, SAFE TO 
LEARN ON, AGES 

3 TO 7, ADJUSTABLE 
A real steel roller skate, 
ly designed lower center of gravity, Back 


cena enor ceo] eat Pine ate 
See tee ts reer eh 


starting rollability and Ié disc 
wheels to provis FUN WITHOUT FEAR™ for oll Write for FREE Catalog 
small boys ond girls BARRON TOOL Co., INC. 

AT LEADING STORES EVERYWHERE ‘970 Aschihests Bifg- Detroit 1, Mich. 


MULTI-KWIK CO. 22x22" <)to220= 


Comsany of America 


WEST LOS ANGELES 25, CALIFORNIA 


BARRON worn snor TOOL 


use 2) PLASTELINER 


paaed FIT PERFECTLY Pesta 


ALL 
BACK 


poricy PERMANENTLY 


ONE APPLICATION LASTS FOR LIFE OF PLATE 
PLASTI-LINER Is a professionally developed re 
liner for home use that ends forever the mess and 
bother of temporary applications thit Inst for only 
& fewshours or a few months, It is NOT n paste, 
Ror a powder; but a strip of zenuine dental plastic! 


SAFE AND EASY TO USE 
PLASTI-LINER is non-toxic, pure, non-irritatins, 
harmless, odorless, tasteless, smooth. molds to 
mouth. No heat necessury. dust 3 easy steps. 


"Excellent Results” 


“1 bousht your product over 1 

pe ‘rouble ith, my plates 

Trends and’ now" all of us 

PLASTELINER. 

Brookiyn. Ns. 
Our competent staff dentist will answer 

FREE! fii‘your plate problems 


SEND NO MONEY — ORDER TODAY 


say users 
year ago. Have had 

Ihave told my 
Ise teeth Use 


It really works.” Mrs. E. S., 


PLASTL-LINER CO.. Dept. 71 
Walbridge Bidg., 43 Court St., Buffalo 2, N. Y. 


Rush PLASTI-LINER with complete direction 
T will pay Postman &. plus postage 


eh ee ine eh F 
‘UPPER 

Pr $1 for or LOWER $2 

Five 

oe 

City Zone State 

‘Yau Save Fostags by Enclosing Money 

= a oo 


Ac T2 THAT DRIP 


EFFECTIVE IMMEDIATELY 
New—for homes! A sure cure for condensation drip 
from cold water pipes. Pliable. cork-filled NoDrip 
Tape eliminates wet floors, makes idle space usable! 
Quick, Clean, Fosy to Wrap on—No tools, no experience 
needed, Covers joints as well as straight pipes. 

At hardware, department stores and lumberyards, 

Roll, enough for 25 

Trt ore pipe * 13! 
3D Wigner wert of Rockies & Caneda 
Write for NoDrip’ Tape circular 


4. W. MORTELL CO. iti 8ut0' ft. 
ARMSTRONG TOOL HOLDERS 


enabled American Industry t 
fStear oroduction “over night Por 
{ols sed by Se of the machine shops 


i own, sho-ARMSTRONO. TOOL 

Hotorns' mer ania ‘AGE Tool 
Holders for home work shops. 

[ARMSTRONG BROS.TOOL CO. 

Tool Halder Pool 


‘Muor 
Foot senuitt Bia 


MASTER CHAMPION 
| LAWN MOWER SHARPENER 
Also Mfg., Saw Sharpening 

‘& Key Machin 

FRANK‘S MFG. CO. 


Dopt. PS-7, 3312 Tweedy BI. 
SOUTHGATE, CALIF., U.S.A. 


Mra. 00, 
"it, Paul 4, Mine, 


an BENJAMIN ae 


RIFLES JARE IN PRODUCTION PISTOLS 


ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 
from your DEALER. Send for our FREE FOLDER and Complete 
Specileations TODAY. Both Caliore Benjamin H-C Pellets are 
BENIAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


constantine MASTER MANUAL 


WOODWORKERS .. Ge 
— 


PANTING y 
‘Bite Lasim Street, New York 4, Ne ¥. 


JACKASS 


CIGARETTE 

DISPENSER 
Something New! 

1000 LAUGHS 
NOVELTY SENSATION 

Lots of fun for you and your friend 


sitting on the 
Jackass. Silk screen picture. Four flashy colors bring 
‘ut every detail. A swell gift for anyone. Order now. 
Be the first to own one. Send cash or money order 
when ordering: you save postage and C.O.D. fee. Sent 
C.O.D. plus charge. PRICE $2.00. 

SPECIAL OFFER TWO FOR $3.50 

316.80 a doz. Special price in larger Quantities, 
ECIAL CIGARETTE 


190 Eighth Avenue, Department Peas New York 18, W. Ye 


MASTER KNURLING TOOL 


inch i 
I high grade too! 
TeSrianeg. Pace S173 


WEAVER SALES DIVISION 
2385.0. TR.GSAV.BLDG. SAN DIEGO |, CALIF. 


Home Use 


5 ibs, emis 


SCREWS © NUTS 
RIVETS © SPRINGS 
MORE THAN 1,000 i 


Sete, 


HANDY ASSORTMENT 
megane ccarger 998 


© WASHERS 


A beoutitul 


— HAWAII 


—YouvLt Love itt | 


RIDE ONE 


and you'll 


Make Your Bike a Motor Bike 


With a WHIZZER Motor! 


The modern idea in dependal 
cost transportation. Thorou; 

through 
any balloon-tired bike 


8. Use i vacation, 
ss shoppinu, reere busi- 
ness, 15 h.p.—drives through 
V-belt, tnattected bby road or. weather 
35 m.p. re 


stalled. See your dealer or mail coupon 
now. WHIZZER MOTOR COMPANY, 
Pontiac 15, Michigan. 


FACTORY 


Precision - desi recatone 
UST PRICE iors Pactra tear 


built by automotive craftsmen in 
the heart of the auto industry. 
And auto-type assembly line pro~ 


NEW TOOL READY) 


War Industry's Handy, All Round Machine | 


Wow Available 
To Home Shops! 


‘The, world-famous Mead Band- 
fander—invented for and used 
byhundreds of war plants 
Inet, ‘available to you for 


Bisges! "Works ‘equally ‘well on 
ide cutout openinis or ire 
{a outside edges. Gets at pl 
Ro other ‘cant Tilting tnt) 
Beveling, chamfering” ast 
proof top. ‘Bail 


1864 S. S2nd Ave. 
Chicago 50. I. 


write for FREE circutar 


atte, machine snot | ES 


Easy to Learn “Dynamic Swing” Every Pro Uses 


postpaid, or $1.00 plas 


THE SYLVAN COMPANY 


SECRETS... 
WINNING GOLF 


AY IN THE 70'S. Enjoy your game. Amaze your 
nda. Get out of the “dab” clasa by 


mney back if you're not amazed with results, #6 order NOW I 
125 Seventh A\ 


Dept.62 LaGrange, 


plastica, cements 


eee es 


CaneaEn. BRONSON COMPANY 
East 3rd Street, Dept. 7-A _ Mount Vernon, N. 


$8 Bloody Jokes, & Beer Tricks. 6 Hot Cis 


Doe #1°20 per card” os 200 fot, astploding book matches 82 
Be eam key a aa Qpoee- rib for eataige of 
line. “Cerittied Products Co, Dept. 60, Loulsvlle, 


CARDED JOKE TRICKS 


arette 6 Hot Picks, ¢ 
ible, ink ei oa aiepay card fetal for 4 


ee 
paras teatro 


eaters eps 


Pe aRoE Betas, sites fpr, BIG INTRO- 

OCHORY KIT con 

everything you need to 
age. Maney, 


Tndlan model. Pay 
= CSB. y sending $1.98 with order aad we 
Y postage. Write fo FREE CATALOGUE! 
‘RUBSER-FOR-MOLDS + 521 W. Monroe, Dept. 48-J = Chicage 6, IN. 
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FOR HAND 


AUTOMATIC RETOOTHER °Saws 


Makes New Profits 


Cuts new teeth In 50 sec- 
fonds! Any size tooth 


4 to 16 points, Old 
teeth fall of as 
chips. Simple to 


operate. A perfect 
job. 


8931 Venice Blvd. 
-_Los Angeles 34, Calif. 


BURR MFG. C 


FINE TOOLS 
WEED 1 
FINE OIL. 


+ Prevents Rust 


“leans + Polishes 


SOLD EVERYWHERE 


AMAZING LUMINOUS PIGMENT 
MIXES WITH ANYTHING . . . Paint, water, 
BS pollah, tg Kit coils. of throw kener 
Postpaid onty 84:90 with directions "on cr. 


BUILD? ARC-WELDER "a 


wm powerful weld= 


YOU NEED THIS 


FAST-ACTING AGENT TO 
relieve misery and kill cause* of 


ATH gl S FOOT 


Against 


Here's a product that really does what 
it claims. It’s a Doctor's wonderfully 
soothing yet_ powerfully medicated 
liquid called Zemo. First applications 
relieve itching and burning between 
cracked, peeling toes and aid healing. 
Zemo actually kills on contact the 
vicious germs* that cause and spread 
this trouble. That’s why Zemo has such 
an amazing record of continuous suc 
cess, First trial con- 


vinces. Alldrugstores, ZEMO 


WRITE 


‘STUDY AT HOME for PERSONAL SUCCESS and 
TARGER EARNINGS. 97 9 


VISE BRAKE MFG. CO., Dept. PS. 
1318 So. 30th Ave., Omaha 5, Nebr. 


Our complete 


PLEXIGLAS 


« 
CLEAR PLEXIGLAS SHEETS—NEW PER SQ. FOOT: 


$1.97 


| 


rolt 21, Michigan 


BUILD YOUR OWN 
ar POWER LAWN MOWER 


WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 
Ne 


wilt pe blade 


T&H Mtg. 
11.31, Dept. 68-4, 


Protect home, car, boat, cottage, with 
5.08. FIRE GUARD. Underwriters’ 
approved. Inexpensively priced. See 
your local department, hardware, or 
guto supply store. “The General 


Decroie Detroit 7, Mich, 


S-OS Fire Quand 
Tat. Vaporizing Liquid Extinguish 
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THE “POCKET-SIZE” 
* MACHINE SHOP 
PUT THIS “WAR VETERAN” TO WORK 


and machine 


Westin 


Bouse, Remington ‘Conoll- 
dated’ Airerat. Northrup. snd ouglas, Others carmed the 


fespect of the armed f jung rei 


Berinding Scoring 


Dept. 126-G_ Racine, Wiscon: 


NOW READY! 


Little Giant 
5-TUBE SUPERH 


AC-DC LATEST MOD! 

Immediate shipment. 
LITTLE GIANT. RADIO. 
‘wich latest in, electronic 
development. 530 c0 1730 


PARACHUTES 


Strong and sturdy—new and different! 


with ‘thu 
Ory neo-plasti 
in the stations you want sharp and cle 


a'Toot 
ine them for tents for'tho you 


check oF money” order 
gn handing) or Srder 
COD: Immediate delivery—se fon 


HUGH CLAY PAULK 


Dept. 7, 49 Falmouth St. Boston 15, Mass. 


TONE-A-LUX RADIO & TELEVISION CO. 
Dept. 7PS, 303 W. 42nd St., New York 1, N. Y. 


ANYTHING € Clymer¢ Popular Ea 
ANYWHERE MOTOR BOOKS 
ANYTIME Sea INDIANAPOLIS “‘500"" RACE HISTORY BOOK 


a 
rece year after year eu, i Comple 
Book’ $3.80; with De Luxe red Fabri- 
Kold Binding, $8.00. Postpaid 


(MOTOR RACING WITH MERCEDES. BENZ 


‘wheels, Built with voltage control. Bot= 

fer'on RELA, lines, No training needed, 

Soid' throughout the world. Uneendi= 
apteed tor 3 years 


2125 W. Pico, Angeles 6, Calif. 


SUPER HACKSAW 


‘And Flat Die File Holder Too! with 100 

{ice "Holds Graven hack saw Blades, 1doat 
Tor. close-quarter work, ‘enlte 

| Scraper“ 


ER DRILL GRINDER 


‘Sharpens round shank dril 
from 3/32 to 11/16" fi 
diameter, up to 11° long. 

i Sarees eae 

) 


cee “Meares “A Daolors or 
Price only $2.95 Price only $1.50. | Crandall Mfg. Co. 22:7, emer, Pete 
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Ten Thousand Ways 
TO MAKE BIG MONEY 
In Your Own Business 


beaut ‘Cindiesy Cetigpname adhesives. come: | 


fig, cement 


BING PRODUCTS, Dept. BB1 s:..2:%3, tisss! 


of print 
Pelee at Catalon 
‘over’ 85.00." Bend 

CENTER TOOL CO. 

182 Centre York 13, 


FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


road which performs and looks 

te Teal tng. is aay and 
iy" Inexpensive. Get start 

mag at once. (or our free 

ooklet "Your Model Railroad 


RAILROADER MA 


BOY HowDY! 
NEW A.A.F. LIFE RAFTS | 


size 36" x SY $24.95 
ox 59.50 

” wx 15.00 | 
Used but excellent rafts “ig off. Send 25% with order, 


balance c.o.d. Write for literature 
EK. CARGILL COMPANY 


‘Act Now! 
MACON, GEORGIA 


WILL HELP YOU 
DO BETTER WORK 


Every craftsman knows 
that better tools produce 


better work, And that’s 
what a Stanley Bit Brace 
does. It puts skill in your 


and it represents the 
fe in material, design 
and performance. 

Look at Stanley Bit 
Brace No. 923 — head of fine 


id to minimize wear, with 
¢ end thrust carried against 
: ball bearings —heavy steel 
g rod —chuck with steel shell 
: and hardened, forged jaws 
Fe to hold bit or drill securely 
for true boring. 

a A word to the wise crafte- 

| --- man is — buy Stanle: 


AARDWARE- HAND TOOLS ELECTRIC TOOLS 


Here are two books well worth owning 
The first book is free... “The Joy of Accomplish- 
ment”, a brief introduction to tools and their uses. 
The second is the famous textbook ...“How to 
Work with Tools and Wood”, recently revised, 
fully illustrated. The cost is only $1. 


Stanley Tools, 276 Eim 
Please send by return mail 
C0 FREE booklet: “The Joy of Accomplishment.” 


DD 188-page book: “How to Work with Tools and 
Wood.” $1.00 enclosed. 


In Canada: Send order to Stanley Too! Co. of Canada, 
14.< Rowton Pond, Quebec) 


State, 


IDEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS 
DESIGNED TO DO HIGH GRADE WELDING. INEXPENSIVELY Maintenance Mi 
Fevndiie. Auto, General Rapa Welding 


AVAILABLE NOW 
WITHOUT 
PRIORITIES! 
Get datethon 
io doy til oer 


‘Rati ot 


RADIO PHONES only $9, 8 | 


Turn Your Home Workshop 
into a PAYING BUSINESS! 


@ Have you a small wood working 
shop in your basement or garage? 


>) H vould like $100.00 
King 4 ELECTRIC “SiiTCHES 2 weak making fnems for vs? Weis 


Switch of «) Thovsa 


for Free information— 


AMERICAN WOOD WORKS 
Subsidiary of American Buildert Supply Co. Ine, 
6359 YUCCA+ LOS ANGELES 23, CALIF. 
OFFICES IN ALL PRINCIPAL CITIES OF THE WEST 


We iavite Ambitious 
INDUSTRIAL SALESMEN 


who want a permanent connection with a real future, with one 
Piccognited lenders, in the industrial stoker and 

eid to weite us. In certain loc 
iat get started asm dea 


ATTENTION HOMECRAFTSMEN! 


tet indmilis, Lighthouses. Bird Houses, | 
PLANS fpestirti i 


PRESTO ici.» fi escs $295 


Mago BEVERLY HILLS, CALIFORNIA 


Say You Saw 
lt In Popular Science 


| CARBIDE SCRIBER 
© NON-MAGNETIC 
FOR MARDEST STEEL, GLASS, ETC 


‘Tungsten Carbide—the hardest metal made by 

ean" carefully ground on diamond laps, brazed 
jens steel 6 

andle for marking steel 

and other metals— for 


‘smears over the surface. 


MASTER GLAZE is unique discovery —a creamy lianid Stching, marking, cut: 

rE quick and easy to apply! Gives a bat Sloe eltte Cars alldirec: 
AGENTS | gissritcerciace Bvensacolineesnmotdall | | fone ‘Ensy' to follow 
‘An unosoal | ff Lasts six months tow year! Amazing any contour. In plastic 


eppor tunity! | Inster beautiful, sparkling clean and bril- pede hge S 
wick, tlashy | tant! Doosn’t fnaer- wark—doesn’t smear! Aaa & PRICE POST PAID 

‘A'mateh box fall glazes an entire car. Seals Dealers Dstrbatore and Salesmes Wanted 
“PREES preueuear 


AMPLE LUGAS-MILHAUPT ENGINEERING CO. 


Just send cE SaMelr 5051 SOUTH LAKE DRIVE + CUDAHY, WISCONSIN 
MASTER GLAZE CO., 7720-557 W. Harweed Ave.. Milwackee, Wis, 


TROUBLE SHOOTERG) 


Test-O0 Lite MODERN 


5) it Becouse it hos pe 


SS ented safety features. 


PE PUTS “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


200 Central Ave. 


Newark, N.J. 


SHEET METAL PROJECTS 


‘OLD SNIPS’ BEST SELLERS 
Hweprints 


STRIPS LIKE MAGIC 


New IDEAL Wire Stripper 


Amazing New Way 
TO TRIM HEDGES—SHRUBBERY! 


LA RENE < 


HEDGE TRIMMER 


Cuts 100 feet of Hedg: 
in 20 Minutes! 


Attaches to 1/4" 
PORTABLE ELECTRIC DRILL 


Light @ Woman Can Operate 
Now you can take all the drudgery out of crim- 
ming hedges, shrubbery, or ornamental 
is new La Reae Hedge Trim- 
inscrument attaches easly to 
lard 4 ic drill (operating at 
$000 0 2.500 RPM) aad makes £0,000 cuts 
per minute. 

‘Made of steel. No nuts, bolts, or screws. No 
intricate parts to get out of order. Guaranteed 
for one year against mechanical defects. 

Goto your dealer today. Ifhecan- ony 
not supply you, order direct. State . 
Sead either check, money order, of $16” 

"Write for Descriptive Bo 
JOHN L. JAMES CO. 
Manufacturers 


ce and model of drill you own. 
Sales Office: 307 FIFTH AVENUE, NEW YORK 16, N. 


~ New! Complete! 


Fadlo parts-clectronic zm 

oe lines corhwint war ‘designed ‘eaiuipin i 
pases of wi 

Catalogs ready 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7, ILL $01 W. sachson Bid,» 268 Peachtree St-ATLANTA 3, GA. 


mWORLD‘’S LOWEST PRICED 


ADDING MACHINE 


IDEAL FOR BUSINESS oR ‘PERSONAL USE 


Fits vest pocket or purse, Guaranteed 


Army BRAND NEW Complete 
TRANSMITTING 
and RECEIVING SETS 


ne and telegraph Include: 
ch Grtube MOBA, tran 


COMMUNICATIONS EQUIP. CO. 
Dept. $-131 Liberty St, New York 7, N. ¥. 


Made From 


IMPORTED BRIAR | 


Enjoy unmatched sweet smoking 
quality, outstanding fine grains, 
in modern designs 


$3.50 to $10 


YANKEE" 


HANDYMAN 
TOOLS 


B. DOWICK 
Ave. Jersey City 4, Nd 


Works like @ charm. 
Simply push either to 
drive or draw screws. 


Hidden "quick return” 
spring returns handle for 
conother push. Great value. 


NORTH BROS. MFG.CO. 
Phila. 33, U.S.A. 
Division of The Stanley Works 


sox aa terrestrial telescope. Complore Tens set Sith full drec= | 
tions for’ mounting, only $2.30 postpaid. | 


BROWNSCOPE CO. Dept. 7P,24W. 45thSt..N.Y.19,N.Y. 


How to Make 


LIQUID MARBLE 


And BIG PROFITS In Your Own Business 


iam peonlems We sonny: names 


88 Broad Street 


BING PRODUCTS, Dept. B7, Se.coxrts, tisce: 
BUILDING CONSTRUCTION 


‘The prayers of the most worthy people often fail. Why? 
‘The unworthy often have the greatest health, success, 
riches and happiness. ‘The best, smartest, and most i 
dustrious people often have only pain, poverty and 
row, Why? Thirty years ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he metduring his twent; 
one years of travels in the Far East. Sick then, he re 
gained health. Poorthen, he acquired wealth and world- 
le professional honors. He wantsto tell the whole world 
the learned, and offers tosend a9,000-sord treatise, 
FREE, to everyone who asks promptly. Itis afirst step 
to the POWER that KNOWLEDGE gives. ‘There is 
no obligation, Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept.X-261 
213 South Hobart Bivd, Los Angeles 4, Calif. 


Atom 


3 BIG Bomb SPECIALS 


FUN-AMUSEMENT-ENTERTAINMENT GALORE 


Here is the BIGGEST TREAT that could be offered 
to any Boy or Giri, Entertaining and instructive am 
Don't "pass up. thi 

SPECIALS. They a 
BETTER HURRY! 


RAPID FIRING 
AUTOMATIC 


A Real Thriller! 
just, what everzbody 
Bas been looking fore: « MM 
LOUD REPORT» The’ ver 
‘Gun shoots Roits of 30 
‘Quick and Easy to reload 
‘ait natal Easy Grip Trig 
Be'the envy of the other 
boys be First 
Get” the “jump. on ‘the 
i 


Amusing “for the entire family 
Gpportunity "to ket these |B 
NOW AVAILABLE. “But” you 


y 
pve 


BIG BOX OF 20 MAGIC TRICKS Complete with 
Apporetes and "Eeoystorteliow " latactons 
(Oavs or run... a REAL Girt 
Fret» eno 30S 

et cate 
iene Gra 

Rue “gancamy at $198 
Be ae 
Amazing Invention! Auto- Shows Clear Pic- 
Magic PICTURE GUN 


feeteecand USES REAL FILMS 


acrua. i Picromes 


“BIG 3 COMBINATION OFFER! 
these 3 Big Specials ONLY $650 


"ON—CONTINUOUS PLAT AND REAL EXTERTAINOHT 
tn vB 


‘ USE THIS COUPON . . . MAIL TODAY 


Thriing, elo} 
rparcncten of 
stfu Holywood 
cele eal 
Sotonely they take 


Litetive, crystal clear magnifeation cemiparable to theatre 
screen preicticn, For 35 rom sides strip fim and 8 or 16mm 
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Working Sketches 


MAGAZINE cover has many jobs. It 

must identify the magazine. It must 
signal old friends that wv issue is out, and 
gain new readers by its timeliness in their in- 
terest. As the show window of the maga- 
zine, like the displays at the main entrance 
of Macy's, Marshall Field’s, or your local 
hardware store, it must indicate the char- 
acter of the magazine and give a clue to its 
contents. 

It should be familiar—yet new. It should 
catch the eye of the racing commuter with- 
out shocking the delicate after-dinner sensi- 
bilities of the settled subscriber. Of course, 
its subject should appeal to a wide variety of 
persons and its artistic handling should be 
nothing less than perfect. 

‘That, however, is only the half of it for 
Popular Science Monthly. For you readers 
have an uncanny eye for accuracy. In addi- 
tion to all the usual qualifications, PSM cov- 
ers also have to have a technical faithfulness 
that makes a blueprint look like a child's 
drawing. 

A PSM cover must have a subject that is 
important as well as interesting or decora- 
tive. The cover of this issue, for example, is 
really a full-color frontispiece for the story 
about what wind tunnels mean to you as an 
air-line passenger, a private flier, or even a 
taxpayer who licks an airmail stamp. 

Like the Wace Corporal, which soared 
across the May cover, and the helicopter 
view of the Empire State television antenna 


POPULAR 
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PIOCH 
by PIOCH 


for PSM Covers 


on the June cover, the cave of the winds on 
this July cover is the work of an artist named 
Ray Pioch, who understands PSM’s neces- 
sities of art with accuracy. 

Pioch, now 29, has been handling a brush 
since childhood. An art apprentice on the 
Toledo Blade, he studied drawing and paint- 
ing nights in Toledo, and in Chicago at the 
Art Institute. He worked for General Motors 
in the department where the shape of cars 
begins. In the Navy, he served in the famous 
Training Aids Development Center, which 
did so much in the conversion of civilians in- 
to the men who watched the dials in the 
turrets and control rooms, 

A Pioch cover is engineered as carefully as 
a railroad curve. And the cover on this issue 
was an engineering exercise in perspective: 
There was only one way to give you an idea 
of the size of this biggest man-made nostril, 
and that was in the comparative size of the 
men standing just inside the door and those 
working under the real airplane in the test 
section. 

I can testify that Ray Pioch has conveyed 
the impression of gloomy immensity that en- 
velops anyone who stands inside this tun- 
nel, because I was there. As an artist, he 
has created a feeling no camera could cap- 
ture, with a technical accuracy a photogra- 


pher would envy. 


This One 


iin ni 


For better results 
26 Basic Ring Designs 


No one piston ring design can 
meet all replacement needs. 
Sealed Power Individually Engi- 
neered Ring Sets are made up 
from twenty-six (26) basic ring 
designs, which permit each set 
to be specifically engineered to 
do the best possible job in a 
particular make of engine. 

‘These ring sets are engineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing friction and cylinder 
wear, Each set gives balanced 
performance in a particular 
engine. 


An old horse is old for keeps— 
but an engine can be made young again 


‘OU can’t look an engine in the teeth, but you can tell its 
age by its performance—and new Sealed Power Piston 
Rings can knock years off its age, increasing horsepower by 
as much as 20% to 25%, saving oil, saving gas, and lengthen- 
1g engine life. 
Whatever the make, model, or degree of cylinder wear in 
your car, truck or tractor, there is a Sealed Power Piston Ring 
Set specifically engineered to do the best possible job. These 
rings are made with the same pride, precision and quality that Pistons 
have made Sealed Power the choice of leading engine builders Cylinder Sleeves 
for over a third of a century. See your Sealed Power franchise Voiye 
dealer and ask him for the new booklet “What Causes Exces- - 
sive Oil Consumption.” Or write direct to Sealed Power Cor- Water Pumps 
poration, Muskegon, Michigan, and Stratford, Ontario. Chassis Ports 


KEEP YOUR WAR BONDS! GET $4 FOR $3! ia me Rae Sess 


SEALED POWER PISTON RINGS 


BEST IN NEW CARS! * BEST IN OLD CARS! 


auLy 
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SOUTH BEND LATHES 


FOR PRECISION WORK 


Their uses In radio, aut 
mobile, appliance, and other 
repair work, tool and model 
making, and maintenance are 
proctically unlimited. 


sion Bench Lathe. 


South Bend Precision Lathes bring to the small workshop 


the same split-thousandth accuracy, versatility, and de- 
ity for which they long have been famous in in- 


1 Draw-in Collet Attachment 
for small diameter precision pendabi 
work. Speeds work and assures accuracy in 

making small tools, in the manufacture of 
arts for watches, radios, and instruments. add to the variety of work that can be done. Prices are 
of all kinds, anc general service work. 


WRITE FOR FREE CATALOG 


dustry. Practical attachments simplify many operations and 


moderate because plant facilities are geared to the effi- 
cient, large-scale production of these versatile machine 
tools. It will pay you to investigate the many advantages 
which South Bend Lathes have to offer before you buy any 
lathe for your shop. Write today for free catalog. 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS ‘S| 


456 EAST MADISON STREET © SOUTH BEND 22, INDIANA 
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— You 
EVERY GRE/ 


Told by the 
From Norfol 


NOW THEY CAN BE TOLD: Behind the Scenes Dramas of Our Navy! i 
NOW YOU CAN SEE THEM: Hitherto Secret Photos Never Before Released! 


Actual Size 


According Ok R E 0 CG 
4 J 
N le 


THE “T-ZONE"—T FOR TASTE 
AND T FOR THROAT 


ies 


>” THAN ANY OTHER CIGARI 


Everybody 
knows him... 


Early or late, he’s a 
familiar figure to evi 


TORS SMOKE CAMELS 


r 


AMELS 


ATTE 
; 


Costlier 


Tobaccos 


, 


